(19) 



Europiisches-Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

02.01.2002 Bulletin 2002/01 



(H) EP 1 168 066 A2 

EUROPEAN PATENT APPLICATION 

(51) Int CI. 7 : G03C 1/498 



(21) Application number 01114761.8 

(22) Date of filing: 25.06.2001 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES PI FR GB GR IE IT LI LU 
MC NLPTSETR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 26.06.2000 JP 2000191062 
05.09.2000 JP 2000266559 

(71) Applicant: KONICA CORPORATION 
Tokyo (JP) 



(72) Inventors: 

• Yanagisawa, Hfroyuki 
Hino-shl, Tokyo 191-8511 (JP) 

• Ho Klmura, Socman 
Hlno-shl, Tokyo 191*8511 (JP) 

(74) Representative: 

Gille Hrabal Struck Neidlein Prop 
Patentanwfirte Brucknerstrasse 20 
40593 DOsseldorf (DE) 



(54) Silver salt photothermographic dry imaging material 



(57) A silver salt photothermographic material is dis- 
closed, comprising at least a light sensitive layer and at 
least a light insensitive layer, the light sensitive layer 
comprising organic silver salt grains, a light sensitive 
emulsion containing light sensitive silver halide grains 
and T a medium, a reducing agent and a binder, wherein 



at least one of the light sensitive layer and the light in- 
sensitive layer contains a silver-saving agent and the 
photothermographic material which has been subjected 
to thermal development at 123° C for 13.5 sec. exhibits 
an average contrast of 2.0 to 6.0 within the density range 
of 0.25 to 2.0 on a characteristic curve of the photother- 
mographic material. 
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Description 

FIELD OF THE INVENTION 
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10 BACKGROUND OF THE INVENTION 

SSSSSSSSSSHSSSsSa^ 

leading to image formation P b ' aCk h,a ° e ' whK5h contra ste with non-exposes areas. 

insufficient i^l^to^^ 8 ^?^ 1 * 4,021 ,2 , 49 H ° Wever - SUCh ""Piemen, means are 
i^»^ B J£^|^!Z!^^ ^? rth * ' mpr0Vemenl ls de8ire < to — « gnosis .eve*, but 
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SUMMARY OF THE INVENTION 

[0009J The object of the invention can be accomplished by the following constitution: ' 
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?h! W Photofhenmographic dry imaging material comprising a light sensitive layer and a light insensitive layer 
• i^irH " S COmp h risin 9 or 9 anic si,ver salt « «9Ht sensitive emulsion containing light sensitive 

2Hff 9ra '"w * , 8 k^ 6 " 1, a . reducin 9' a 9 ent a "° « binder, characterized in that at least one of the light 
sens live layer and he hght insensitive layer contains a silver saving agent and an image obtained by therrna 

S27?ir T ° r 1 f £ SSC - 6XhibitS 80 COn,raS ' " 2 0 to 6 0 "«* the ™ usa densit/rangTof 

inll fv 1 charactenstic curve represented on orthogonal coordinates in which a unit length of a diffuse 
densrty (Y-coordinate) and that of common logarithmic exposure (X-coordinate) are equivalent to each other. 

S al TfT? embodiments of * he sIlv er salt pholothermographic dry imaging material include (2) the 

dSi^^h „ 9 ^ compounds capable of generating a labile species capable of oxidizing silver or 

deact.vat.ng the reducmg agent which is incapable of reducing silver ions of the organic sHver salt upon exposure Z 
ultra^ole l,ght or visible light. (5) the light sensitive layer being formed by using a coating soSonTo Tn^he tah° 
sensitive layer, containing at least 30% by weight of water, (6) meeting the requirement of 1 w < £ ?£? TJS 
h* is a hue angle (as defined in JIS-Z 8729) and (7) exhibiting a correlated color temperature of 50& to 600<? K wtth 
3 l^'f ,hrou ^ the P"o«othermographic materia, film placed on a'viewing boding a wnite S 

d° u °JpJ J^TlT^ Wh T" r£ T d ' n9 a " ima9e °" ,he P"°«<«"ermographlc dry imaging material, exposure Is con- 

- XZSSttttS^ exposure machlne (8) emp,oyi " 9 doub,e — —J — w - 
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BRIEF EXPLANATION OF DRAWING 



[0012] Fig. 1 illustrates a coating apparatus used in the invention. 
25 on°a Zppl 2 n,UStrateS ^ eXUUSlC>n ^ ^ C ° ater) in Which COatln9 so,utions ***** f ™ -» coated 



Explanation of Designation: 
[0014] 



1 Support 

2 Coating back-up roll 

3 Coating die 

33 4 Coating solution 
P Pump 

DETAILED DESCRIPTION OF THE INVENTION 

^ £!S„ ^ in ^ enfion * e Pholothermographic material exhibits an average contrast of 2.0 to 6.0 Thus when the 
pholothermographic material is subjected to thermal development at 123° C for 1 3 5 sec the Dh«<Z^m^r*£ 

as a slope of a stra.ght l.ne that connects two points corresponding to densities of 0.25 and 2 0 on the chaScterSS 

hTd 2S2 TT" kn ° Wn f ° the art and a,SO ^ a Hurter and Drift leW c^e ateo centres 
H 4 D curve). Thfe curve is obtained by plotting the denslly against the common logarithm of the exposure 
where exposure E .s determined by the product M of the light irradiance I and the lime of action i 
S?h 2 J? P^; 01 ^"" 0 ^ 1110 ima 9'" n 3 "»t«rial according to the invention comprises a support provided thereon 
with at least one hght sensitive layer. On the support, there may be provided the light seaside laver alone bu7tt fe 

8 ,i9ht 'r^ 6 ,3yer be fUrth6r °° ^ 4- in o e y o p eferred em 

bod meats of the invention, at least two light sensitive layers are provided on one side of the support or at least one 
l.ght scns,t,vo layer * provided on each of the both sides of the support, .n this case, it is preferred mat .SLiZZZ 
sensitive layers contain different silver-saving agents. Further, i, is also preferred tha the light sTnsiliv ^ aJerTfuS 
contain an antifoggant or an image toning agent. layers runner 

M S oa ^ fUn 1 i0na K , ayerSCan 66 Pr ° Vided ° n ,he Supp0rt by a su ~^ive multi-layer coating system, in which 
coating and dryingof each layer is repeated. Examples thereof irxslude a roll coaling system such as r^rse roll coatiw 
andgravure roll coating, bladecoating. wire-bar coating, and die coating. Using plural coalers before^othi^ 2 
.aye,,henext.ayer te coated and the plurallayere can also bes^ulJeous^coat^ 
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or curtain coating, plural coating solutions are layered on the slide surface and coated, as described in Stephen F. 
Kfetler & M. Schweizer "LIQUID FILM COATING" (CHAPMAN & HALL. 1997). Extrusion coating is more preferred: 
Thus, the use of an extrusion type die coater lessens the open area, relative to the slide coating or curtain coating, 
eading to little vanation in physical properly of the coating solution, caused by vaporization of a solvent and enhancing 
the Predion of coating layer formation. Simultaneous multi-layer coating of photothermographic imaging materials is 
detailed in JP-A No. 2000-015173. 

[0018] The.organic silver salts used in the invention are reducible silver source, and silver salts ol organic acids or 
organic heteroacids are preferred and silver salts of long chain latty acid (preferably having 10 to 30 carbon atom and 
more preferably 1 5 to 25 carbon atoms) or nitrogen containing heterocyclic compounds are more preferred. Specifically 
organic or inorganic complexes, ligand of which have a total stability constant to a silver ion of 4.0 to 1 0.0 are preferred" 
Exemplary preferred complex salts are described in RD1 7029 and RD29963, including organic acid salts (for example! 
salts of gallic acid, oxalic acid, behenic acid, stearic acid, palmitic acid, lauric acid, etc.); carboxyalkylthiourea salts 
(lor example, 1 -(3-carboxypropyl)thiourea, 1 (3-caroxypropyl) -3,3-dimethyllhiourea, etc.); silver complexes of polymer 
reaction products of aldehyde with hydroxy-substituted aromatic carboxylic acid (for example, aldehydes such as for- 
maldehyde, acetaldehyde. butylaldehyde). hydroxy-substituted acids (for example, salicylic acid, benzoic acid"3 5-di- 
hydroxybenzoic acid, 5,5-thiodisalicylic acid, silver salts or complexes of thiones (lor example, 3-(2-carboxyeihyl)- 
4-hydroxymethyM-(thlazoline-2-thione and 3-carboxymethyl-4-thiazollne-2-thione), complexes of silver with nitrogen 
acid selected from Imidazole, pyrazole. urazole. l.2,4-thla2ole. and 1H-tetrazole. 3-amlno-5-benzylthio-1 ,2.4-triazole 
and ben^lriazole or sails thereof; silver salts of saccharin. 5-chlorosalicylaldoxime. etc.; and silver salts ol mercaplides 
Of these organic silver salts, silver salts of fatty acids are preferred, and silver salts of behenic acid, arachidinic acid 
and/or stearic acid are specifically preferred. A mixture of two or more kinds of organic silver salts is preferably used 
enhancing developability and forming silver images exhibiting relatively high density and high contrast. For example' 
preparation by adding a silver ion solution to a mixture of two or more kinds of organic acids is preferable 
I0019J Tho organic silver salt compound can be obtained by mixing an aquoous-soluble silver compound with a 
compound capable of forming a complex. Normal precipitation, reverse precipitation, double jet precipitation and con- 
trolled double jet precipitation, as described in JP-A 9-127643 are preferably employed. For example, to an organic 
acid can be added an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide, etc.) to form an alkali metal 
salt soap of the organic acid (e.g., sodium behenate. sodium arachidate. etc.). thereafter, the soap and silver nitrate 
are mixed by the controlled double jet method to form organic silver salt crystals. In this case. silver halide grains may 
30 be concurrently present. ' 
[0020] Organic silver salt grains may be of almost any shape but are preferably tabular grains. Tabular organic silver 
salt grains are specifically preferred, exhibiting an aspect ratio of 3 or more and a needle form ratio of not less than 
1.1 and less than 10.0 of a needle form ratio measured from the major face direction, thereby lessen anisotropy in 
shape of substantially parallel, two faces having the largest area (so-called majorfaces). The more preferred needle 
as form ratio is not less than 1 .1 and less than 5.0. 

[0021] It is preferable that the tabular organic silver salt grains exhibiting an aspect ratio of 3 or more is contained 
in an amount of at least 50% by number of the total organic silver salt grains. The organic silver salt grains having an 
aspect ratio of 3 or more accounts for more preferably at least 60% by number, still more preferably at least 70% by 
number and specifically preferably at least 80% by number. The tabular organic silver salt particle having an aspect 
ratio of 3 or more refers to an organic salt grain exhibiting a ratio of grain diameter to grain thickness, a so-called aspect 
ratio (also denoted as AR) of 3 or more, which is defined as below 
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AR = diameter (um)Ahickness (u.m) 

wherein when an organic silver salt grain is approximated to be a rectangular parallelepiped, the diameter is the max- 
rZ«, 96 le " 9lh (8lS0 denoled 36 Mx LNG > and ">« fhickness is the minimum edge length (also denoted as MN LNG) 
[0022] The aspect ratio of the tabular organic silver salt grain is preferably within the range of 3 to 20 and more 
preferably 3 to 1 0. In the case of an aspect ratio of less than 3, the organic salt particles easily form closest packing 
and in the case of the aspect ratio being excessively high, organic silver salt grains are easily superposed and dispersed 
in a coating layer in the form of being brought into contact with each other, easily causing light scattering and leading 
to deterioration in transparency of tho photothermographic material. 

[0023] The method for obtaining organic silver salt particles having a preferred form is not specifically limited but 
effective means are those which suitably maintain mixing at the time of forming an alkali metal salt soap of the organic 

m£« T" 9 8t ** time ° f addi " 9 SUver nUra,e 10 soap or ,0 eontiol «he ratio of silver nitrate to the soap 

[0024] The photothermographic imaging material relating to the invention is obtained preferably by coating a liqht 
sensitive emulsion containing a light sensitive silver halide and organic silver salt grains in which organic silver salt 
grains exhibiting a grain projected area of less than 0.025 nm* account for at least 70% of the total grain projected 
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10026] The sTlver taSJSS!^ ! P^ico-chemical method. 9 ' essen,,a "y as a Inherent property of a 

Jet addition mMmJ^SS^S^J^T* 80,Ubte 8,lver «* "rtdTSuSS? 77?"* Precipitation 
condition. so"-called^on^tt>Ired Hn ^P^^^^eliy* preparation of silver hallde^rains! wiIk^^^ S,n9,eje ' addWon - 
cifically doubto *» Precipitation is preferred The Sf hC0ntro " in 9 ,he 9 ra 'n formation 

in the form of cube ^SS^fST- " ^ ha,kte <> rains . '« cases XtTSS ! " 88 date ** ' 

diameter of a circle la^Z Z'I ^ 08868 wne * Srains are i Ja? ZSTJ!* 0 ** r69 ° ,ar 

Coefficient of variation of grain size . standard 
aeviationofgraindiameter/averagegreindiameterx ,oo< %) 

[0029J Theaspect a aIoT,n^? Ca,lyPre,erret ' ^ te,ra *Kahedrai 

^^E^-'-ss^ 

fOOaoi C^sta.haoito?theouTr su lT a ^ ° U,ar 9ra,nsca " be readl^ obtained. Silver 

habit meeting thJS^^,; * P"*"" *° ^^^l^t^^^^^^^^ontl 

Miller index of PoJESjTTL'tr ° 8fn9 8 ■^^^•SSSJ £££ * PrOPOrt,0n " ** ^ 
preferably at leaatsnV . exampte - a ni 9h ratio accounted for by a Milter^!. ,,1!°. " 9 on, ° ,ne cr ystel face of a 

^pendency of a J, " ^ °" T Tani ' J " '™*"9 Sc, *^£%JZ?. "*> acc0unt <* 

[003,j »tispreferrei^aii 1 !2 l ^' 8Utl,l2e< '- ° ' " " hfch a(teorption 

1 9el P e ^eation chromatography. The 
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low molecular gelatin can be obtained by subjecting an aqueous gelatin conventionally used and having an average 
molecular weight of ca. 1 00,000 to enzymatic hydrolysis, acid or alkali hydrolysis, thermal degradation at atmospheric 
pressure or under high pressure, or ultrasonic degradation. 

[0032] The concentration of dispersion medium used in the nucleation stage is preferably not more than 5% by 
5 weight, and more preferably 0.05 to 3.0% by weight. 

[0033] In the preparation of silver halide grains, it is preferred to use a compound represent by the following formula, 
specifically in the nucleation stage: 

YO(CH 2 CH 2 0)m(C(CH 3 )CH 2 0)p(CH 2 CH 2 0)nY 

where Y is a hydrogen atom, -S0 3 M or -CO-B-COOM, in which M is a hydrogen atom, alkali metal atom, ammonium 
group or ammonium group substituted by an alkyl group having carbon atoms of not more than 5, and B is a chained 
or cyclic group forming an organic dibasic acid; m and n each are 0 to 50; and p is 1 to 100. Polyethylene oxide 

J5 compounds represented by foregoing formula have been employed as a defoaming agent to inhibit marked foaming 
occurred when stirring or moving emulsion raw materials, specifically in the stage of preparing an aqueous gelatin 
solution, adding a water-soluble silver and halide salts to the aqueous gelatin solution or coating an emulsion on a 
support during the process of preparing silver halide photographic light sensitive materials. A technique of using these 
compounds as a defoaming agent is described in JP-A No. 44-9497. The polyethylene oxide compound represented 

20 by the foregoing formula also functions as a defoaming agent during nucleation. 

[0034] The compound is used preferably in an amount of not more than 1%, and more preferably 0.01 to 0.1% by 
weight, based on silver. 

[0035] Silver halide may be incorporated into an image forming layer by any means, in which silver halide is arranged 
so as l o be as close to reducible silver source as possible. It is general that silver halide, which has been prepared in 
25 advance, added to a solution used for preparing an organic silver salt. In this case, preparation of silver halide and 
that of an organic silver salt are separately performed, making it easier to control the preparation thereof. Alternatively, 
as described in British Patent 1 .447,454, silver halide and an organic silver salt can be simultaneously formed by 
allowing a halide component to be present together with an organic silver salt-forming component and by introducing 
silver ions thereto. 

30 [0036] Silver halide can also be prepared by reacting a halogen containing compound with an organic silver salt 
through conversion of the organic silver salt. Thus, a silver halide-formtng component is allowed to act onto a preformed 
organic silver salt solution or dispersion or a sheet material containing an organic silver salt to convert a part of the 
organic silver salt to photosensitive silver halide. 

[0037] The silver halide-formtng components include inorganic halide compounds, onium halides, halogenated hy- 

35 drocarbons, N-halogeno compounds and other halogen containing compounds. These compounds are detailed in U. 
S. Patent 4,009,039, 3,457,075 and 4,003,749, British Patent 1 ,498,956 and JP-A 53-27027 and 53-25420. Exemplary 
examples thereof include inorganic halide compound such as a metal halide and ammonium halide; onium halides, 
such as trimethylphenylammonium bromide, cetylethyldimethylammonium bromide, and trirnethylbenrylammonium 
bromide; halogenated hydrocarbons, such as iodoform, bromof orm, carbon tetrachloride and 2-brom-2-methylpropane; 

^o N-hatogeno compounds, such as N-bromosucdimde, N-bromophthalimide, ans N-bromoacetoamide; and other halo- 
gen containing compounds, such as triphenylmethyl chloride, triphenyfrnethyl bromide, 2-bromoacetic acid, 2-bro- 
moethanol and dichlorobenzophenone. As described above, silver halide can be formed by converting a part or all of 
an organic silver salt to silver halide through reaction of the organic silver salt and a halide ion. The silver halide 
separately prepared may be used in combination with silver halide prepared by conversion of at least apart of an 

J* organic silver salt. The silver halide which Is separately prepared or prepared through conversion of an organic silver 
salt is used preferably in an amount of 0.001 to 0.7 mol, and more preferably 0.03 to 0.5 mol per mol of organic sliver salt. 
[003d] Silver halide used in the invention preferably occludes ions of metals belonging to Groups 6 to 11 of the 
Periodic Table. Preferred as the metals are W; Fe, Co, Ni, Cu, Ru, Rh, Pd, Re, Os, Ir, Pt and Au. These metals may 
be introduced into silver halide in the form of a complex. In the present invention, regarding the transition metal com- 

50 plexes, six-coordinate complexes represented by the general formula described below are preferred: 

Formula: (ML^)" 1 : 

55 wherein M represents a transition metal selected from elements in Groups 6 to 1 1 of the Periodic Table; L represents 
a coordinating tigand; and m represents 0, 1-, 2-, 3- or 4-. Exemplary examples of the ligand represented by L include 
halides (fluoride, chloride, bromide, and iodide), cyanide, cyanato, thiocyanato, selenocyanato, tellurpcyanato, azido 
and aquo, nitrosyl, thionitrosyl, etc., of which aquo, nitrosyl and thionitrosyl are preferred. When the aquo ligand is 
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T* ° r ^° H9andS afe P re,erab| y coordinated. L may be the same or different 
[0D39] Exemplary examples of transition metal ligand complexes are shown below: 

1:[RhCy* 
5 2: fRuCfep- 

3: [ReCy> 
4: (ftuBr 6 )3- 
5: [OsCI6p- 
6: [CrCI6J*- 
'° 7: [IrCy* 

8: [IrCya- 
9: [Ru{NO)Cy* 
10: [RuBr 4 (H 2 0)j2* 
11:[Ru{NO)(H 2 0)Cy- 
15 12: [RhC! 5 (H 2 0)j2- 

13: [Re(NO)CI 5 p- 
14: [RefNONCNy* 
15: IRetNOJCKCN)^- 
16: [RhfNOfcCy- 
20 17: [Rh(NO)(H 2 0)CI 4 ]- 

18: [Ru(NO)(CN)5}2- 
IsaFetCN)^ 
20: [Rh(NS)Cl5p- 
21:fOs(NO)CI 5 p- 
25 22: [Cr(NO)Cy* 

23: [Re(NO)Cy- 
24: [Os(NS)CI 4 (TeCN)]2- 
25: [Ru(NS)Cy2- 
26: [Re(NS)CI 4 (SeCN)p 
30 27: [Os(NS)CI(SCN)J2- 

28: [!i1NO)Cy2-; 

sssz? zszss* ■ "r— coM " — *- - — - — 

29: [Fe(CN)6J* 
35 30: [FefCN)^ 

31:[Co(CN)6p. 
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the saver hal.de jralns. that is, before or after nuclei formation. V<^,p^J^^^^^^^ 

the metal can be distributively occluded in the intertor of the grain. 76534,6-110146,5-273683. 
£0041J These metal compounds can be dissolved In water or a suitable organic solvent re a alcohols ethor* „k™.c 

c^ D So,he^L^ ,nS, ' e ? 7' taneous * "**» »»- «'««ons; during grain formation, J aqueout io In 
fn^chT^^^^^^^^ 

«^P«"nd i, dssolved along with NaCI and KCI is added to a water-soluble ha.ide sin When 
oouno tSTir"! < ° n, ° ? rainsurfaces ' an a 0 u «°<« solution comprising the necessary amoum of aTe a.lm" 
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SStaJ^lTll?. 9 .'!? Gnl " ,sions " sed in ,he inve "«°" ™V be **»»ed after the grain formation, using the meth- 
ods known in the art, such as the noodle washing method and flocculation process 

SUNLIT S ^ savin9 asent used in ,he inven «°" «*»« to a compound capable of reducing the silver amount 
necessary to obtain a prescribed silver density. The action mechanism for the reducing function has been various* 
m™f <*™Pounds having a function of enhancing covering power of developed silver are preferred. Herein 

?we^M^%^ mB t d9riVa,,Ve Compounds rented by the following formula [H], viny. compounds 
represented by formula (G) and quaternary onium compounds represented by formula (P) : 



formula [H] 



A, A 2 

,5 Ao-N-N-Bo 



formula (G) 

H 

R^H 

formula (P) 



R 3 X" 



[0044] in formula [H). A,> is an aliphatic hydrocarbon group, aromatic hydrocarbon group, heterocyclic group each 
£2E 8UbSt,,Uted - or G ° D <> 9 ro "P: *o * « b.ocking group; A, and A 2 are both hydrogens Tone o" 

cScS SFSrSESFS * ^ 3 SU " 0nyl 9r ° UP ° r an 0Xa ^' inwhfch Go is a CO 

£22£'rft ' i, ( = NG ' P ' K S °-' -«V or " p (0)(GiDi)- group, in which G, is a bond, or a -O-, -S- or -N( Dl )- group 
^n!T? r 1 S ? hydrogen a,om ' or an ali P ha,ic 9">«P. aromatic group or heterocyclic group, and D n is a hydroqen 

orarytthio group; and preferred; and the preferred D 0 is a hydrogen atom, an al*l group alkoxy group or an aZo 

(00481 In formula (H), an aliphatic group represented by Ao of formula (H) is preferably one havinq 1 to 30 carbon 
atoms more preferably a straight-chained, branched or cyc?ic alky, group having 1 T£> cafcon a?oni Samples 

ST!? T y ■ e T "T* cyc,ohexyl and benzy '- eacn of whlch ma * be subsMtuted * £ZZS£> 

f^a, *i y ' a ' kyllhi0, afy,lhi0 ' SUff ° OXy ' sulfamoy.. acytemino or ureido group) 

E2L£ ZT? 9r ° UP repreSen,ed ^ « ,on ™' a («) P"*ferably a monocyclic or condensL-poUclic aryl 
SZSS^^Jr ° r naph,ha,ene rin 9- A heterocyclic group represented by Ao is preferably^ Zocycfc 
orcondensed-poVcyclic one containing a. least one hetero-atom selected from nitrogen, iilfur end oxygen suchas a 
ret7n^?l te T y ^ ran - rina -rphoiine-ring. pyridine-ring. p'yrimidine-ring, 3EE£" t 
lt! ?', r? 9 ' th,ophene-ring or furan-ring. The aromatic group, heterocyclic group or -G D -Dk, o ouo 

nn^ T Y *° ° aCn may 8ubstituted - Specifically preferred A* is an aiy! I group JZJ. group ° ^ 9 P 
SSS, A° 8 T^T* 8 non - dimjsible 9~ U P « a 9™P 'or promoting adsorption tbsilver hafde. As the non- 
*: B tr ' S ^ f rab ' e 3 ■""^ 9r °° P US6d h hnm0b,te additives such as a coupler. The ba".ast 

group includes an alkyl group, alkenyl group, alkynyl group, alkoxy group, phenyl group, phenoxy group and alkvtohe 

S 8r0 ?" eaCh °' WhiCh haS 8 0r more C8 * on a,oms and fe Photographically inert ^ 
[0048] Thegroupforpromotingadsomtiontosilverha^^ 
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SKa? F ir^ lH i^aoTl 9r ° UP> r pre,erab,y G - D <" where " G o is a -co-, -coco- -cs- -c 

group. provi ded \hat wL a p^aT uX^D^ 

O 0 is an a.iphatic group, aromatic group, M^^^^Z^ ,1 "* °' di " erem ,rem each 0,her - 
erably. a hydrogen atom, or an alk?.. .££ T£2o g oup r^?»S^ UP 0rmeroa " to 9™P- andpref- 
hydrogen atom and .he other is an acy. group (£Z muonJ£, ?„h k ^* 09en a,0ms ' ° r ° ne of them is a 
and toluenesulfonyi) or an oxalyl group (aToxaV) mWmaCe¥ and a sultor, W 9roup (methanesulfonyl 

[0050, M " a P"<- a Mra^ 



, 5 formula (H-l) 



R11 o 

Ri2-C-N-N-C-R 14 
Ri3A-| A 2 



formula (H-2) 



O 

R 2 1-S0 2 -N^N-C-R 22 
Ai A 2 



35 R 3t-G 31 -N^N-G3 2 -R3 2 



formula (H-3) 
-I 

Ai A 2 



formula (H-4) 



R42-C-N-N-C-N^ 
R43A1 A 2 R45 
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Shr^ 

0,3 include phenyl, p-methylphenyl. and napht^and examolE^S I * 9TOUp °V B„. R 18 or 

imidazole residue, pyridine residue" furan ^JSSK^TT^ '"^ * ^ residue ' 
each other through a linkage group. Substituents whic 7 ! ^'' may ° 0mbine to 9 e,her w »" 

group, an elkeny. group, an aSyny, group, an a *. g™ ahetemS Z™* * exam P ,e ' an a »0" 
rocyclic group (e.g.. pyndionyO. hydLy, an alS^P VSZSE^ COn,ainin 9 hcte - 

pyleneoxy), an aryloxy group, an acyloxy am^^J^T^J^Z 9 * repeati " 9 ° f or pro- 

carbamoy. group, a urethane group c^7l*Z^!ZT a ' kOXyCarbon y' ^up. an aryloxycart,ony. group, a 
group, a ureido group, a thto^i^^SS^'J^T -T' ! -*"■"*«» a suUamido 

hydrazine group, a qu^n^^miSJ^S^ SSJSS?* IW ' ,hiosemocart ' a ««> 0«up. 
ary-suton, group, an alky, or a^y- ^^X^S^^^S. ZZt 
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SEES^P^" ^^onylca^moy. group, a halogen atom, eyano. nitro. and phosphoric acid 

X^P^!£2sJ5r 13 are p . erably pheny ' 9roups and more pre,erab * "pj* m 

SS^ST 9 gmU J' ben2imida20 ^ 9 ro "P' benzothiazoM group. benzimidazotyTo^ group furjlty lup 
? S2SKS!T B ^^ and imidazoiyloxy group; and examples of the the heteroary.L gToup Se 
iKSISjCT P^'^W »»*>'*»*> Broup. benzothiazolylthio, benzoimidazolylmio group, furS 

acetyl tnfluoroacetyl. ben 2 oyl. etc.). a sulfonyl (e.g.. methanesulfonyl. toluenesulfonyl etc) or oxaM otoud teT 
ethoxalyl. etc.). A, and ^ are both preferably hydrogen atoms y 9 P (0 ' 8 " 

2?5L"! ' 0,TnUla (H ' 2)> fe 8 subs,ituted or ""substituted alkyl group, aryl group or heteroaryl group Examples 
of the alkyl group represented by R*, include methyl, ethyl, t-butyl. 2-ocJ». cycfohexyl benzy? and KnSS 
the aryl group, the heteroaryl group and the substituent groups are the same as Vefinedin i R J% fSTT^' 
where R* is substituted, the substituent groups are the same a Xfineo^R R and r "p 12 . ,3 k " 08868 
group or a heterocyc.ic group, and more preSrably a pheny. group '* "* '""^ " "* 

amoles of theTrSltn % propylam,no ' famine, dimethytamino. dlethylamlno. and ethylmethytenTo It- 
S ,r »a ary amino group include an anlllno group; examples of the heteroaryl group include tKylamino 

as^ne^^^ 

SepSented'rr in^R *J "S "* ^ 8 Un,Va ' em substi ' u °" 1 9™P and the univalent substituent groups 
an a^aml fl ^2, a " „S 2 6 "? " de " ned R »" R "' and R t3 «* A"™* (H-1). preferably an alkyl group 
omuo SE^ES L an , 8,k0Xy 9r0UP and 80 0min ° 9 rou P' more P retera bly an aryl group or an E 

R £ ohan!^ ^ 81 T ° 0e ° f R31 Snd R * '-butoxy and another preferred structure is that wZ 
"roup a A-b R R ,8 Q , r - b u U ' OXyCarb0ny '- 631 ^ are eaCh 8 - (CO)p - or a aulfony. group, a eu7fo°£ 

oZ' lr }£l * > ~ 9 P *,° m '»«"athy'ane group. In which R M is an alkyl group, an alkenyl group an ZZ 

ssjz wrerG 0 \ 9 rs p ui a, o eny '^ t* 80 aikyny,oxy 9roup ' - ' aryiam ' n ° ™^sz 

1™ in^!=r P0 . nd l°L! 0rTniJlaS (H " 1} tnrou 9 h ca » be readily synthesized in accordance with methods 
fnnToi c L rt ' 88 de8Cnbed ,0r aXamp,e ' U S Patent No - 5.467.738 and 5.496.695. 

5 i 50 ItT^r T™** ******* includ ° compounds H-1 through H-29 described in U.S. Patent 
5,545.505 co . 11 to col. 20; and compounds 1 to 12 described in U.S. Patent 5464 738 col 9 to eat iT thTJI 

SET! d f riVa ^? n v be 8ymhe8i2ed in accordance with commonly known me^i ' 9 * ^ ^ 

Ssoln'aV^ 

r^SrouT P " 3 amm ° n,Um 9r ° UP ' 8 8U, ' 0niUm 9r ° UP - 8 group, pyrytium group, or 

a n R J S f hal09Bn a,0m • hydrDXy ' 8n alkoxy 9ro °P- an a^'cxy group, a heterocyclic-oxy group an alkenvloxv 
orouo Tn SZ " ! a ' k0x y cart>0 ^ ,ox y 9™P. an aminocarbonyloxy group, a meroapS an alSS 

oZ' a ;^ a * OUP i ;v heteroc y c,ic - ,hll > 9 rou P. elkenylthio group, an acyJwo group an a.ko^aroonyftS 
, a «L « a r ?i °. ny,,h, ° 9r0UP ' 8 " 0rganlC 0r inor 9 anic sa » of hydroxy or mercapto group (e g so^sTn 
bTnyS'arouo r ST"* "r am ' n ° T ^ 8 ^ **» 9r ° Up (e 9" ^rrolldin^acyln^o: gX^n<S^ 
SSS 9,0UP (S " ° r 6 - membered "«~9an containing heterocyctte group such as benSS- 
toZhr^ c Ur8id0 9r ° UP ' ° r 8 sulte "amido group. X and W. orX L R m % clmbSfe 
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[0063] In formula (G), the electron-withdrawing group reoresented hu v .~ 

negative Hammett's substituent constant op. ExLpS iSS^^^^ 1 S "* StrtUGn! ^"P exh,bm "9 « 
stituted alkyK etc.), a substituted afkenyl glp K^JlS VSSS^ C# " fl " hato 9en-sut>- 
(e.g., trrfluoromethylacetylenyl, cyanoaL^ny ete ^S^^Ll " UnSubstituted a ^ 9™P 

ammonium group, a sulfonnium group, a phophonium £mdM^ 0 ™?S ' >' d,< * noe,h y |ene 9™P. an 
a group of a he.erocyc.ic ring foL^anS^ 9r0U ' an * '"^9 

E ^'^rT' 9,OUPS eXhibWn9 * - 0 3 « -re 9 r;SS" p rem3 P d h0SPh0n,Um ^ " imm0niUm 
KiSSSSE^^ -J 1 ^'-—-W examp.es o, the 

exhibiting op of 0.3 or more is specifically preferred 9 ^'"^ °* ' S Pre,eTOd and ,he W 

K„ ixsss^rr 9r< r a : alkoxy 9roup - an 9 — a 

[OOB7] In fomnula(P),Q is a nitrogen atom or a phosphorus atom- R R r o 

a substituent group, provided that at least two of rrTJab' " * J". 4 eaCh are a •V*»9«« atom or 
ring; and X- is an anion. 1 ' 2 ' R3 ° nd Combme t0 9 ether with other to form a 

[0068] Examples of the substituent group represented b« R n a a • . ^ 

ethyl, propy,. buty,. hexy.. cyclohexy.). an X LX itfu^ ( ° *L ^ 

group, aryloxy group. SEETh* J.T ° P " 

preferably a hydrogen atom or an alkyt group Examples ?fTh ?anio ^f XM^ludl « h^n V ^ *. 3 ^ * 4 eaCh 
acetate ion and p-toluenesulfonic acid ion ^ mp ' es 0tU,e an,on of X inc '^e a halide ion, sulfate ion, nitrate ion. 
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Formula (T) 




'5 [0072] In formula (T), substituent groups R 5> Rg and Ry, substituted on the phenyl group are preferably a hydrogen 
atom or a group, of which Hammett's o-value exhibiting a degree of electron attractiveness is negative. 
[0073] The o values of the substituent on the phenyl group are disclosed in lots of reference books. For example, a 
report by C. Hansen In The Journal of Medical Chemistry", vol.20, on page 304(1 977), etc. can be mentioned. Groups 
showing particularly preferable negative o- values include, for example, melhyl group (oy=-0.17, and in the following, 

20 values in the parentheses are in terms of o p value), ethyl group(-0. 1 5), cyclopropyl group(-0.21 ), n-propyl group(-0. 1 3), 
isopropyl group(-0.15), cyclobutyl group(-0.15), n-butyl group(-0.16), iso-butyl group(-0.20), n-pentyl group(-0.15), n- 
butyl group{-0.1 6), iso-butyl group(-0.20), n-pentyl group(-O.IS), cyclohexyl group(-0.22), hydroxyl group(-0.37), amino 
group(-0.66), acetylemino group(-0.1 5), butoxy group(-0.32), pentoxy group(-0.34), etc. can be mentioned. All of these 
groups are useful as the substituent for tho compound represented by the formula T according to the present invention; 

& n is 1 or 2, and as anions represented by X T n - for example, halide ions such as chloride ion, bromide ion, iodide ion, 
etc.; acid radicals of inorganic acids such as nitric acid, sulfuric acid, perchloric acid, etc.; acid radicals of organic acids 
such as sulfonic acid, carboxylic acid, etc.; anionic surface active agents, including lower alkyl benzenesulfonic acid 
anions such as p-toluenesulfonic anion, etc.; higher alkylbenzene sulfonic acid anions such as p-dodecyl benzenesul- 
fonic acid anion, etc.; higher alkyl sulfate anions such as lauryl sulfate anion, etc.; Boric acid-type anions such as 

30 tetraphenyl borone. etc.; dlalkylsulfo succinate anions such as di-2-ethylhexylsulfo succinate anion, etc.; higher fatty 
acid anions such as cetyl polyethenoxysulfate anion, etc.; and those in which an acid radical is attached to a polymer, 
such as polyacrylic acid anion, etc. can be mentioned. 

[0074] The quaternary onium salt compounds described above can be readily synthesized according to the methods 
commonly known in the art. For example, the tetrazolium compounds described above may be referred to Chemical 
35 Review 55, page 335-483. The above-described srver-saving agent is incorporated preferably in an amount of 1x10* 5 
to 1 mole, and more preferably IxlO* 4 to 5x1 0* 1 mole per mole of silver halide. 

[0075] Examples of the foregoing compounds represented by formulas [H], (H-1), (H-2), (H-3), (H-4), (G) and (P) 
are described in Japanese Patent Application No. 2000-325420 at page 33 through 151. 

[0076] With regard to the difference in constitution between a conventional silver salt photographic material and a 
40 photothermographic imaging material, the photothermographic imaging material contains relatively large amounts of 
light sensitive silver halide, a carboxylic acid silver salt and a reducing agent which often cause fogging and silver 
printing-out (print out silver). In the photothermographic imaging material, therefore, an enhanced technique for anti- 
fogging and image-lasting Is needed to maintain storage stability not only before development but also after develop- 
ment. In addition to commonly known aromatic heterocyclic compounds to restrain growth of fog specks and develop- 
4* ment thereof , there were used mercury compounds having a function of allowing the fog specks to oxidatlvely die away. 
However, such a mercury compound causes problems with respect to working safety and environment protection. 
Next, antifoggants and image stabilizers used in the photothermographic imaging material used in the invention will 
be described. 

[0077] As a reducing agent usable in photothermographic materials are employed reducing agents containing a 
so proton, such as bisphenols and sulfonamidophenots. In such a case, a compound generating a labile species which 
is capable of abstracting a proton and thereby deactivating the reducing agent is prefened. More preferred is a com- 
pound as a non-colored photo-oxidizing substance, which is capable of generating a free radical as a labile species 
upon exposure to ultraviolet or visible light. Any compound having such a function is applicable but an organic radical 
comprised of plural atoms is preferred. Any compound having such a function and giving no adverse effect on the 
55 photothermographic material is usable irrespective of its structure. Of such free radical generation compounds, a com- 
pound containing a carbocyclic or heterocyclic, aromatic group is preferred, which provides stability to the generated 
free radical so as to be in contact with the reducing agent for a period of time sufficient to react with the reducing agent 
to deactivate it. 
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[0078] Representative examples of such compounds include biimidazolyl compounds and iodonium compounds 
[0079] Of such imidazolyl compounds, a compound represented by the following formula [1 ) is preferred: 



wherein R 1f Ffe and R 3 (,which may be either the same or different) each are a hydrogen atom, an alkyl group (e g 
methyl, ethyl, hexyl), an alkenyl group (e.g., vinyl, allyl), an alkoxyl group (e.g., methoxy, ethoxy, octyloxy), an aryi 

'5 group (e.g., phenyl, naphthyl. tolyl), hydroxy, a halogen atom, an aryloxyl (e.g., phehoxy), an alkylthio group (e.g., 
methylthio, butylthio), an arylthro group (e.g., phenylthio), a heterocyclic group (e.g., pyhdyl, triazyl), an acyl group (e! 
g.. acetyl, proplonyt, butylyt, valeryl), a sulfonyl group (e.g., methylsutfonyl, phenylsulfonyl), an acylamino group, sul- 
fonylamino group, an acyloxy group (e.g., acetoxy, benzoxy), carboxy, cyano, a sulfo group, or an amino group. Of 
these groups are preferred an aryl group, a heterocyclic group, an alkenyl group and cyano group. 

20 [0060] The biirnidazolyl compounds can be synthesized in accordance with the methods described in U S Patent 
3,734,733 and British Patent 1 ,271 ,1 77. Preferred Examples thereof are shown below. 
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[0081] Similarty preferred compounds include a iodonium compound represented by the following formula (2): 



Formula [2] 



45 



50 



K K 



(X )„ 



55 wherein O is a group of atoms necessary to complete a 5-, 6-, or 7-membered ring, and the atoms being selected from 
a carbon atom* nitrogen atom, oxygen atom and sulfur atom; and R 1 , R 2 and R 3 (,which may be the same or different) 
are each a hydrogen atom, an alkyl group (e.g., methyl, ethyl, hexyl), an alkenyl group (e.g., vinyl, allyl), an alkoxyl 
group (e.g., methoxy, ethoxy. octyloxy). an aryl group (e.g., phenyl, naphthyl, tolyl), hydroxy, a halogen atom, an aryloxyl 
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(e.g., phenoxy), an alkylthio group (e.g., methyflhio, butylthio), an arylthio group (e.g., phenylthio), an acyl group (e. 
g.. acetyl, propionyl, butylyl, valery)), a sulfonyl group (e.g., methylsulfonyl, phenytsulfonyl), an acylamino group, sul- 
fonylamino group, an acyloxy group (e.g., acetoxy. benzoxy), carboxy, cyano, a suffo group, or an amino group. Of 
these groups are preferred an aryl group, an alkenyl group and cyano group, provided that RV R 2 and R 3 may be 
5 bonded with each other to form a ring; R 4 is a carboxylate group such as acetate, benzoate or triftuoroacetate, or O"; 
W is 0 or 1 . provided that when R 3 is a sulfo group or a carboxy group, W is 0 and R 4 is O"; X* is an anionic counter 
ion, including CH 3 C0 2 -. CH 3 S0 3 « and PF 6 *. 

[0082] Of these is specifically preferred a compound represented by the following formula [3J: 

to 

formula [3] 



15 




20 wherein R 1 , R 2 , R 3 , R 4 , X* and W are each the same as defined in formula [21; Y is a carbon (i.e., -CH=) to form a 
benzene ring or a nitrogen atom (-N=) to form a pyridine ring. 

[0083] The iodonium compounds described above can be synthesized in accordance with the methods described 

in Org. Syn., 1961 and Reser, "Advanced Organic Chemistry" (Reinhold, N.Y., 1961). 

[0084] Examples of the suitable compounds are represented by the following general formulas. 
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[0085] The compound releasing a labile species other than a halogen atom, such as represented by formula [1] or 
[2] Is Incorporated preferably In an amount of 0.001 to 0.1 mol/m 2 , and more preferably'o.005 to 0.05 mol/m 2 . The 
compound may be incorporated into any component layer of Ihe phololhermographic material relating to the invention 
and is preferably incorporated in the vicinity of a reducing agent. 

[0086] As a compound capable of deactivating a reducing agent to inhibit reduction of an organic silver salt to silver 
by the reducing agent are preferable compounds releasing a labile species other than a halogen atom. In addition 
thereto, a compound of capable of releasing, upon exposure to ultraviolet or visible light, a labile species oxidizing 
silver is also usable in the invention. Specifically, the foregoing compound capable of deactivating a reducing agent, 
thereby inhibiting reduction of an organic silver salt to silver may be used in combination with a compound capable of 
releasing a labile species such as a halogen atom, which is capable of oxidizing silver 

[0087] There are known a number of compounds releasing an active halogen atom as a labile species and superior 
results can be achieved by the combined use thereof. Examples of the compound releasing an active halogen atom 
include a compound represented by the following formula [4]: 



wherein Q is an aryl group or a heterocyclic group; X 1t X 2 and X 3 are each a hydrogen atom, a halogen atom, a haloaJkyl 
group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a sulfonyl group, an aryl group or a hetero- 
cyclic group, provided that at least of them a halogen atom; Y is -C(=0)-, -SO- or -S0 2 -. The aryl group represented 
by Q may be a monocyclic group or condensed ring group and is preferably a monocyclic or di-cyclic aryl group having 
6 to 30 carbon atoms (e.g., phenyl, naphthyl), more preferably a phenyl or naphthyl group, and still more preferably a 
phenyl group. The heterocyclic group represented by Q is a 3- to 1 0-membered, saturated or unsaturated heterocyclic 
group containing at least one of N, O and S, which may be a monocyclic or condensed with another ring to a condensed 
ring. 

[0088] The heterocyclic group is preferably a 5- or 6-membered unsaturated heterocyclic group, which may be con- 
densed, more preferably a 5- or 6-membered aromatic heterocyclic group, which may be condensed, still more pref- 
erably a N-containing 5- or 6-membered aromatic heterocyclic group, which may be condensed, and optimally a 5- or 
6-membered aromatic heterocyclic group containing one to four N atoms, which may be condensed. Exemplary ex- 
amples of heterocyclic rings included in the heterocyclic group include imidazole, pyrazole, pyridine, pyrimidine, pyra- 
zine, pyridazine, triazole, triazines, indole, indazole, purine, thiazole, oxadlazole, quinoline, phthalazine, naphthyridine, 
quinoxaline, quinazoline, cinnoline, pteridine, acrydine, phenanthroline, phenazine, tetrazole, thiazole, oxazole, ben- 
zimidazole, benzoxazole, benzthiazole, indolenine and tetrazaindene. Of these are preferred imidazole, pyridine, py- 
rimidine, pyrazine, pyridazine, triazole, triazines, thiadiazole, oxadiazole, quinoline, phthalazine, naphthylizine. qui- 
noxaline, quinazoline, cinnoline, tetrazole, thiazole, oxazole, benzimidazole, and tetrazaindene; more preferably imi- 
dazole, pyrimidine/pyridine, pyrazine, pyridazine. triazole. triazines. thiadiazole, quinoline, phthalazine, naphthyridine, 



formula 
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quinoxaline. quinazoline, cinnoline, letrazole, thiazole, benzimidazole. and benzthiazole; and still more preferably py- 
ridine, thiazole, quinoline and benzthiazole. 

[0089] The aryl group or heterocyclic group represented by O may be substituted by a substituent, in addition to -Y- 
C(X 1 )(X 2 ) (X 3 ). Preferred examples of the substituent include an atkyl group, an alkenyl group, an aryl group, an alkoxyl 
group, an aryloxyl group, an acyloxy group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, an 
acyloxy group, an acylamino group, an alkoxycarbonylamino group, an aryloxycarbonylamino group, a sulfonylamino 
group, asulfamoyl group, a carbamoyl group, a sulfonyl group, a ureido group, phosphoramido group, a halogen atom, 
cyano group, sulfo group, carboxy group, nitro group and heterocyclic group. Of these are preferred an alkyl group, 
an aryl group, an alkoxyl group, an aryloxyl group, an acyl group, an acylamino group, an aryloxyl group, acyl group, 
an acylamino group, an alkoxycarbonyl group, an aryloxycarbonylamino group, a sulfonylamino group, a sulfamoyl 
group, a carbamoyl group, a ureido group, phosphoramido group, a halogen atom, cyano group, nitro group, and a 
heterocyclic group; and more preferably an alkyl group, an aryl group, an alkoxyl group, an aryloxyl group, an acyl 
group, an acylamino group, a sulfonylamino group, a sulfamoyl group, a carbamoyl group, a halogen group, cyano 
group, nitro group and a heterocyclic group; and still more preferably an alkyl group, an aryl group and a halogen atom. 
X 1t X 2 and X 3 are preferably a halogen atom, a haloalkyl group, an acyl group, an alkoxycarbonyl group, an aryloxy- 
carbonyl group, a carbamoyl group, a sulfamoyl group, a sulfonyl group, and a heterocyclic group, more preferably a 
halogen atom, a haloalkyl group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, and a sulfonyl 
group; and still more preferably a halogen atom and trihalo methyl group; and most preferably a halogen atom. Of 
halogen atoms are preferably chlorine atom, bromine and iodine atom, and more preferably chlorine atom and bromine 
atom, and still more preferably bromine atom. Y is -C(=0)-, -SO-, and -S0 2 -, and preferably -SO z -. 
[0090] Exemplary examples of these compounds are shown below. 
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[0091] The amount of this compound to be incorporated is preferably within the range in which an increase of printed- 
out silver caused by formation of silver halide becomes substantially no problem, more preferably not more than 150% 
by weight and still more preferably not more than 1 00% by weight, based on the compound releasing no active halogen 
atom. 

55 [0092] Further, in addition to the foregoing compounds, compounds commonly known as an antifoggant may be 
incorporated in the photothermographic imaging material used in the invention. In such a case, the compounds may 
be those which form a labile species similarly to the foregoing compounds or those which are different in antifogging 
mechanism. Examples thereof include compounds described in U.S. Patent Nos. 3,589, 903,4, 546,075 and 4.452,885; 
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JP-A No. 59-57234; U.S. Patent Nos. 3,874,946 and 4,756,999; and JP-A Nos. 9-28B328 and 9-90550. Further, other 
antifoggants include, for example, compounds described in U.S. Patent No. 5,028,523 and European patent Nos. 
.600,587, 605,981 and 631,176. 

[0093] In one of preferred embodiments of the invention, at least two of the foregoing compounds releasing, upon 

5 exposure to ultraviolet or visible light, a labile species capable of oxidizing silver or a labile species capable of deac- 
tivating a reducing agent to inhibit reduction of an organic silver salt to silver by the reducing agent, and represented 
by formulas [1] through [4] are used in combination. Using the silver-saving agent according to the invention and at 
least two of the compounds of formulas [1] through [4], a photothermographic imaging material exhibiting more pref- 
erable image tone can be obtained. 

10 [0094] With regard to image tone of the outputted image used for medical diagnosis, it has been supposed that more 
exact diagnostic observation results can be easily achieved with cold image tone. The cold image tone refers to pure 
black tone or bluish black tone and the warm image tone refers to a brownish black image exhibiting a warm tone. 
[0095] The expression regarding to the tone, i.e., "colder tone* or "warmer tone can be determined based on a hue 
angle, h^ at a density of 1.0. The hue angle, h ab can be represented as h^ * tan'^bVa*), which is obtained using 

is color coordinates a* and b* in CIE (1976) L*a*b* color system. In the invention the range of the h ab is 190°<h ab <260°, 
preferably 195°<h ab <255° t and more preferably 200°<h ab <250°. It was proved that such a range led to enhanced 
recognition in relatively low density areas, specifically In the mediastinum portion of lung in diagnosis photographs. 
[0096] Reducing agents are Incorporated into the photothermographic material of the present invention. Examples 
of suitable reducing agents are described in U.S. Pal. Nos. 3,770,448, 3,773,512, and 3,593,863, and Research Dis- 

20 closure Items 1 7029 and 29963, and an optimum reducing agent can be used by the selection from those commonly 
known in the art. in cases where fatty acid silver salts are used as an organic silver salt, polyphenols in which at least 
two phenyl groups are linked through an alkylene group or a sulfur atom and specifically, bisphenols in which two 
phenyl groups which are substituted, at the position adjacent to the hydroxy group-substituted position, with at least 
an alky I group (e.g., methyl, ethyl, propyl, t-butyl, cyclohcxyt, etc.) or an acyl group (e.g., acetyl, propionyl, etc.) are 

2* linked through an alkylene group or a sulfur atom. For example, the compound represented by the following formula 
(A) is preferred: 



formula (A) 




R M FT 



wherein R represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms (for example, isopropyl, 
io -C 4 H d: 2,4,4-trimethylpentyl), and R' and R" each represents an alkyl group having from 1 to 5 carbon atoms (for 
example, methyl, ethyl, t-butyl). 

[0097] In addition to the foregoing compounds, examples of the reducing agents include polyphenol compounds 
described in U.S. Patent No. 3.589,903 and 4,021 ,249; British patent No. 1 ,486,148; JP-A Nos. 51 - 51933, 50-3611 0, 
50-116023 and 52-84727; JP-B No. 51-35727 (hereinafter, the term, JP-B means a published Japanese Patent); bi- 
43 snaphthois described in U.S. Patent No. 3,672,904, such as 2,2'-dihydroxy-1,V-blnaphthyl and 6,6 , -dibromo-2,2 , -dl- 
hydoxy-1 , r-binaphthyl; sulfonamidophenols and sutfonamidonaphthols described in U.S. Patent No. 3,801,321, such 
as 4-benzenesulfonamidophenol, 2-benzenesulfonamidophenol, 2,6-dichloro-4-benzenesulfonamido-phenol and 
4-benzenesulfonamidonaphthol. 

[0098] The amount of a reducing agent to be used, such as the compound represented by formula (A) is preferably 

so 1 x1 0 2 to 1 0 mol and more preferably 1 .5x1 0" 2 to 1 .5 mol per mol silver. 

[0099] The amount of the reducing agent used in the photothermographic imaging material is variable depending on 
the kind of an organic silver salt or reducing agent and is usually 0.05 to 10 mot, and preferably 0.1 to 3 mol per mol 
of organic silver salt. Two or more reducing agents may be used in combination , in an amount within the foregoing range. 
[0100] Addition of the reducing agent to a light sensitive emulsion comprising a light sensitive silver halide, organic 

55 silver salt grains and a solvent immediately before coating the emulsion is often preferred, thereby minimizing variation 
in photographic performance during standing. 

[0101] Silver halide grains used in the invention can be subjected to chemical sensitization, in accordance with 
methods described in Japanese Patent Application Nos. 2000-57004 and 2000-61942, for example, a chemical sen- 
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silization center (chemical sensitization speck) can be formed using compounds capable of releasing chalcogen such 
as sulfur or noble metal compounds capable of releasing a noble metal ion such as a gold ion. In the invention, it is 
preferred to conduct chemical sensitization with an organic sensitizer containing a chalcogen atom, as described below. 
Such a chalcogen atom-containing organic sensitizer is preferably a compound containing a group capable of being 
adsorbed onto silver halide and a labile chalcogen atom site. These organic sensitizers include, for example, those 
having various structures, as described in JP-A Nos. 60-150046, 4-109240 and 11-218874. Specifically preferred of 
these is at least a compound having a structure in which a chalcogen atom is attacked to a carbon or phosphorus atom 
through a double bond. 

[0102] In the invention, such chalcogen compounds preferably are compounds represented by formula ( 1 -1 ) or (1 -2): 



formula (1-1) 



Z 2 — P=Chalcogen 

wherein Z v Z 2 and Z 3 each represent an aliphalic group, an aromatic group, a heterocyclic group, OR 7 , -NR^Ra), 
-SR 10l - SeR^, a halogen atom or a hydrogen atom; Ry, R 10 and R 1t each represent an aliphatic group, aromatic 
group, a heterocyclic group or a cation; R 8 and R<, each represent an aliphatic group, an aromatic group, a heterocyclic 
group or a hydrogen atom. 

[0103] The aliphatic groups represented by Z 1 1 Z 2 , Z 3 , By , R 8 , R 9 , R 10 , and R„ are each a straight chain or branched 
alkyl group, alkcnyl group, aralkyl group (eg, methyl, ethyl, propyl, isopropyl, t-butyl, n-butyl, n-octyf, n-decyl, n-hox- 
adecyl,cyclopentyl, cyclohexyl, allyl,2-butenyl, 3-pentenyl, propargyl. 3-penynyl, benzyl, phenethyl, etc.). The aromatic 
groups represented by Z lf Z 2 , Z 3 , R 7 , R 8 , R 9 , R 10 , and R t1 are a monocyclic or condensed aryl group (e.g., phenyl, 
pentafluorophenyl, 4-chlorophenyl, 3-sulfophenyl, a-naphthyl, 4-methylphenyl, etc.). The heterocyclic groups repre- 
sented by Z 1t Z 2r Z 3 , Ry, R 8 , R^ R 10 , and R n include a saturated or unsaturated, 3- to 10-membered heterocyclic ring 
containing at least one of nitrogen, oxygen and sulfur atoms (e.g., pyridyl, thienyl, furyl. thlazolyl, imidazoryi. ben7im- 
idazolyl, etc.). The cation represented by R^ R 10 . and R in represents an alkali metal atom oe ammonium; the halogen 
atom represented by X is a fluorine atom, chlorine atom, bromine atom or an iodine atom. In formula (1-1), Z v Z 2 and 
Z 3 are preferably an aliphatic group, aromatic group or -OR 7 , in which R7 is an aliphatic group or aromatic group. Z, 
and Z 2i Z 2 and Z 3 , or Z 3 and Z, , each pair may combine with each other to form a ring. "Chalcogen" represents a sulfur 
atom, selenium atom or a tellurium atom. 



Formula (1-2) 

Z4— C= Chalcogen 



[0104] In formula (1-2), Z 4 and Z 5 represent an alkyl group (e.g., methyl, ethyl, t-butyl, adamantyl, t-octyl, etc.), an 
alkenyl group (e.g., vinyl, propenyl, etc.), an aralkyl group (e.g., benzyl, phenethyl, etc.), an aryl group (e.g., phenyl, 
pentafluorophenyl, 4-chlorophenyl, 3-nltrophenyl, 4-octylsulfamoylphenyl, a-naphthyl, etc.), a heterocyclic group (e 
g., pyridyl, thienyl, furyl, imidazolyl, etc.), -NR 1 (R 2 ), -0R3 or -SR 4 , In which R 1§ R 2 , R 3 and R 4 , which may be eltherthe 
same or different, are an alkyl group, aralkyl group or aryl group. The alkyl group, araikyl group and aryl group are the 
same as defined in Z, of formula (1 - 1 ), provided that R, and R 2 may be a hydrogen atom or an acyl group (e.g., acetyl, 
propanoyl, benzoyl, heptafluorobutanoyl, difluoroacetyl, 4-nitrobenzoyl, a-naphthoyi, 4-trifluoromethylbenzoyl, etc.)! 
Z 4 and Zg may combine with each other to form a ring. "Chalcogen" represents sulfur, selenium or tellurium. 
[0105] The chalcogen sensitizer represented by formula (1-1) or (1-2) is capable of forming a sensitization nucleus 
upon reaction with a silver ion in silver halide grains, thereby achieving chemical sensitization. 
[0106] The compounds represented by formula (1-1) or (1-2) can readily be synthesized according to techniques 
known in the art. Exemplary examples of the compounds represented by formula (1-1) or (1-2) are shown below, but 
are by no means limited to these examples. 
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[01 07] The flgJg^g^^Qfeafeogen compound added as an organic sensitizer is variable, depending on the cha tcogen 
compound toJe^ed > ,silver hallde' grains and a reaction environment when subjected to chemical sensitization and 
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ring formed by the combination of R % and R 2 is a 4- to 7-membered ring, and preferably 5- to 7-membered ring. R 1 
and R 2 are preferably a heterocyclic group or an aromatic group, and more preferably a heterocyclic group. 
[011 3] The aliphatic group, aromatic group and heterocyclic group represented by and R2 may be substituted by 
a substituent group. Examples of the substituent goup include a halogen atom (e.g., chlorine atom, bromine atom, etc. 
9, an alkyl group (e.g., methyl, ethyl, propyl, isopropyl, hydroxyethyl, methyoxymethyl, trifluoromethyl, t-butyl, etc.), a 
cycloalkyl group (e.g., cyclopentyL cyclohexyt, etc.), an aralkyl group (e.g., benzyl, 2-phenethyl, etc.), an aryl group 
(e.g., phenyl, naphthyl, p-tolyl, p-chlorophenyl, etc.), an alkoxy group (e.g., methpxy, ethoxy, isopropoxy, butoxy, etc.), 
an aryloxy group (e.g. , phenoxy, 4-methoxyphenoxy, etc.), cyano, an acylamino group (e.g. , acetylamino, propionylarni- 
no, etc.), an alkylthio group (e.g., methylthio, ethylthuio, butylthio, etc.), an arylthio group (e.g., phenylthio, p-methyl- 
phenylthio, etc.), a sulfonylamino group (e.g., methanesulfonylamino, benzenesulfonylamino. etc.), an ureido group 
(e.g., 3-methylureido, 3,3-dimethylureido, 1,3-dimethyl ureido, etc.), a sulfamoylamino group (e.g., dimethylsulfa- 
moylamino, diethylsulfamoylamino, etc.), a carbamoyl group (e.g., methytearbamoyl, ethylcarbamoyl, dimethylcar- 
bamoyl, etc.), a sulfamoyl group (e.g., ethylsulfarnoyl, dimethylsulfamoyl, etc.), an alkoxycarbonyl group (e.g., meth- 
oxycarbonyl, ethoxycarbonyl, , etc.), an aryloxycarbonyl group (e.g., phenoxycarbonyl, p-chlorophenoxycarbonyl, etc.), 
a sulfonyl group (e.g., methanesulfonyl, butanesulfonyl, phenysulfonyl, etc.), a thiosulfonyl (e.g., methanethiosulfonyJ, 
phenylthiosulfonyl, etc.), an acyl group (e.g., acetyl, propanoyl, butyloyl, etc.), an aminogroup (e.g. , methylamino, ethyl- 
amino.dimethylamlno, etc.), hydroxy, nitro, nltroso, amineoxide group (e.g., pyridineoxlde, etc.), an imldo group (e.g., 
phthalimido, etc.), disulfide group (e.g., benzenedisulfkte, benzthiazotyl-2-disulfide, etc.), and a heterocyclic group (e. 
g.. pyridyl, benzimidazolyl, benzthiazolyl, benzoxazolyl, etc.). Specifically, substituent groups substituted by an elec- 
tron-withdrawing group is preferred. R and R may be substituted by one or more of these substituent groups. The 
substituent group may be further substituted. Further, m is an integer of 1 to 6 and preferably 2 or 3. 
[0114] Exemplary examples of the compounds represented by formula (3) are shown below but are by no means 
limited to these. 
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[0115] The compound represented by formula (3) can readily be synthesized in accordance with methods known in 
he art. The ant ifoggant represented by formula (3) can be added at any time of forming the light sensitive layer, Including 
formation of light sensitive silver halide, and before and after chemical ripening, and preferably at the time of desalting 
a silver halide-containing emulsion or immediately before coating. The amount to be added is preferably 1 x1 0* to 1 0 
and more preferably 1x1 0-5 to 1 mol/Ag mol. 

[01 16] Light sensitive silver halide grains used In the Invention are preferably subjected to spectral sensitization by 
allowing a spectral sensitizing dye to adsorb to the grains. Examples of the spectral sensitizing dye include cyanine 
merocyanine, complex cyanine, complex merocyanine, holo-polarcyanine, styryl. hemicyanine, oxonol and hemioxonoi 
dyes, as described in JP-A NOs. 63-159841, 60-140335, 63-231437, 63-259651. 63-304242, 63-15245- U S Patent 
Nos. 4.639.414, 4,740.455, 4.741,966, 4.751,175 and 4.S3S.096. Usable sensitizing dyes are also described in Re- 
search Disclosure (hereinafter, also denoted as RD) 17643, page 23, sect. IV-A (December, 1978), and ibid 18431 
page 437, sect. X (August, 1 978). It is preferred to use sensitizing dyes exhibitingspectral sensitivrtysuitable forspectrai 
charactenshcs of light sources of various laser imagers or scanners. Examples thereof include compounds described 
in JP-A Nos. 9-34078, 9-54409 and 9-80679. 

[01 17] Useful cyanine dyes include, tor example, cyanine dyes containing a basic nucleus, such as thiazoline oxa- 
zoline. pyrrohne. pyridine, oxazole, thiazole, selenazole and imidazole nuclei. Useful merocyanine dyes preferably 
contain, in addition to the foregoing nucleus, an acidic nucleus such as thiohydatoin. rhodanine, oxazolidine-dione 
thiazoline-dione, barbituric acid, thiazolinone. malononitrile and pyrazolone nuclei. In the invention, there are also 
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preferably used sensitising dyes having spectral sensitivity within the infrared region. Examples of the preferred infrared 

sensitizing dye include those described in U.S. Patent Nos. 4,536,478, 4.515 888 and 4 959 294 

10118] Specifically, preferred sensitizing dyes are dyes represented by the following formulas (SI) to (S4): 



Formula (Si) 
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[01 19] In formulas (S1 ) to (S4), Y t . Y 2 , Y lt , Y 21 , Y^ and Y 31 each are independently an oxygen atom, a sulfur atom 
a selenium atom. -C(Ra)(Rb)- group or -CH=CH- group, in which Ra and Rb each are a hydrogen atom, an alkyl group 
(preferably having 1 to 5 carbon atoms) or a non-metallic atom group necessary to form an aliphatic spiro-ring- Z, is 
a non-metallic atom group necessary lo form a 5- or 6-membered ring; R v R t1 , R 21 , R^, R 31 and R^ each are an 
aliphatic group or a non-metallic atom group necessary to form a condensed ring between R, and W 3 or between R 
and W u ; Rc and Rd each are independently an unsubstituted lower alkyl group, a cycloalkyl group, an aralkyl group 
an aryl group or a heterocydic group; W,W 2 , W 3 , W 4: W ltl W 12 , W 13 t W 14 , W 21 , W a , W 23 , W 24t W 31 , W^, W33 and 
each are independently a hydrogen atom, a substituent or a non-melallic atom group necessary to form a con- 
densed ring by bonding between W, and W 2 , W n and W 12 . W 21 and W a , W a and W 24 , W 31 and W^, or W33 and 
W^; V, to V 9 , V„ to V 13 . V 21 to Vjg, and V 31 to V M each are independently a hydrogen atom, a halogen atom an 
amino group, an alkylthio group, an arylthio group, a lower alkyl group, a lower alkoxyl group, an aryl group an aryloxyl 
group, a heterocyclic group or a non-metallic atom group necessary to form a 5- to 7-membered ring by bonding 
between V, and V 3 , V 2 and V 4 , V 3 and V 5 , V 2 and V 6 , V 5 and V 7 , V 6 and V 8 , V 7 and V 9 , V„ and V 13 , V 21 and V^, V„ 
and V 24l and V^, V 24 and V^, V 25 and V 27 , and V 28 , and V^, or V 31 and V^; X 21 and X 31 , provided that 
at least one of V 1 to V 9 and at least one of V„ to V 13 are a group other than a hydrogen atom; X„ X„, X 21 and X 31 
each are an ion necessary to compensate for an intramolecular charge; 11 , 1 11 , 121 and 131 each an ion necessary 
to compensate for an intramolecular charge; k1 , k2, k31 and k32 each are 0 or 1 ; n2l , n22, n31 and n32 each are 0 
1 or 2;, provided that nl and n22, and n31 and n32 are not 0 at the same time; p1 and p11 are each 0 or 1 ; qi and 
q1 1 each are 1 or 2, provided that the sum of pi and ql and the sum of p1 1 and q1 1 each are respectively not more than 2. 
[0120] Of formulas (S1) and (S2) ! a compound represented by the following formula (S1-1) or (S2-1) is more pre- 
ferred: ' 




fcHR) qi 



(Xi),i 



Formula (S2-1) 




(CHR) qi1 (X^),,, 



wherein Y,, Y 8 and Y„ each are independently an oxygen atom, a sulfur atom, a selenium atom. -C(Ra)(Rb)- group 
or -CrUCH-group, in which Ra and Rb each are a hydrogen atom, a lower alkyl group or an atomic group necessary 
to form an aliphatic spiro ring when Ra and Rb are linked with each other; Z, is an atomic group necessary to form a 
5- or 6-mcmbered ring; R is a hydrogen atom, a lower alkyl. a cycloalkyl group, an aralkyl group, a lower alkoxyl group 
an aiyl group, a hydroxy group or a halogen atom; W„ W 2 . W 3 , W 4 , W„. W 12 . W, 3 and W, 4 each are independently* 
a hydrogen atom, a substituent or a non-metallic atom group necessary to form a condensed ring by bonding between 
W, and W 2 or W„ and W 12 ; R, and R„ are each an aliphatic group or a non-metallic atom group necessary to form 
a condensed ring by bonding between R-, and W 3 or R„ and W 14 ; L, to l^, and L„ to L 15 each are independently a 
methine group; X, and X„ each are an ion necessary to compensate for an intramolecular charge 1 1 and 1 1 1 each 
an ion necessary to compensate for an intramolecular charge; k1 and k2 each are 0 or 1 ; p1 and p1 1 are each 0 or 1 • 
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q1 and q 11 each are 1 or 2. provided that the sum of p1 and q1 and the sum of p11 and q11 each are respectively not 
more than 2. 

[0121] Substituents will be further described. Thus, substltuents of the compounds represented by formulas (SI) 
(S2), (S1-1), (S2-1), (S3), and (S4) will be explained below. 

[01 22] The 5- or 6-membered condensed rings completed by an atomic group represented by Z, include a condensed 
cyclohexene ring, a condensed benzene ring, a condensed thiophene ring, a condensed pyridine ring, and a condensed 
naphthaJene ring. Exemplary examples thereof include a benzoxazole ring, tetrahydrobenzoxazole ring, naphthooxa- 
zole ring, benzonephthooxazole ring, benzothiazole ring, tetrahydrobenzothiazole ring, naphthothiazole ring, ben- 
zonaphthothiazole ring; thienothiazole ring, thianaphthenothiazole ring, pyridothiazole ring, benzoselenazole ring, tet- 
rahydrobenzoselenazole ring, naphthoselenazole ring, benzonaphthoselenazole ring, quinoline ring, 3,3-dialkylindo- 
lenine and 3,3-dialkyrpyridopyrroline. Any substituent such as one represented by to W 4 described later can be 
substituted on the ring described above. 

[0123] Examples of the aliphatic group represented by R 1t R 11t F^R^, R 31 , and R32 include a branched or straight- 
chained alkyl group having 1 to 1 0 carbon atoms (e.g., methyl, ethyl, propyl, butyl, pentyl, i-pentyl, 2-ethyl-hexyl octyl 
decyl), an alkenyl group having 3 to 10 carbon atoms (e.g., 2-propenyl, 3-butenyl, 1 -methyl-3-propenyl, 3-pentenyl! 
l-methyt-3-butenyl, 4-hexenyl), and an aralkyl group having 7 to 10 carbon atoms (e.g., benzyl, phenethyl). These 
groups may further be substituted witn a substituent, Including groups such as a lower alkyl group (preferably having 
1 to 5 carbon atoms, e.g., methyl, ethyl, propyl), a halogen atom (e.g., fluorine atom, chlorine atom, or bromine atom), 
a vinyl group, an aryl group (e.g., phenyl, p-tolyl. p-bromophenyl), Irifluoromelhyl, an alkoxyl group (e.g., methoxy,' 
ethoxy, methoxyethoxy), an aryloxyl group (e.g., phenoxy, p-tolyloxy), cyano, a sulfonyl group (e.g., methanesulfonyl', 
tnfluoromethansulfonyl), p-toluenesulfonyl), an alkoxycarbonyl group (e.g., ethoxycarbonyl, butoxycarbonyl), an amino 
group (e.g.. amino, biscarboxymethylamino), an aryl group (e.g., phenyl, carboxyphenyl), a heterocyclic group (e g , 
tetrahydrofurfuryl. 2-pyrrolidinone-1 -yl), an acyl group (e.g., acetyl, benzoyl), an ureido group (e.g., ureido, 3-methyl- 
urcido. 3phcnylurcido), a thioureido group (e.g., thiourcido, 3-mcthylthiourcido), an alkylthio group (e.g., methylthio, 
ethyllhio). an arylthio group (e.g., phenylthio), a heterocyclic-thio group (e.g., 2-thienythio, 3-thienyrthio, 2-imidazolylth- 
10). a carbonyloxy group (e.g., acetyloxy, propanoyloxy, benzoyloxy), an acytamino group (e.g., acetylamino, ber>- 
zoylamino): and hydrophilic groups, such as a sulfo group, a carboxy group, a phosphono group, a sulfate group, 
hydroxy, mercapto, sulfino group, a carbamoyl group (e.g., carbamoyl, n-methylcarbamoyl, N,N-tetramethylenecar- 
bamoyl). a sulfamoyl group (e.g., sulfamoyl, N.N-3-oxapentamethylenaminosulfonyl), a sulfonamido group (e.g., meth- 
anesulfonamido. butanesulfoneamido), a sulfonylaminocarbonyl group(e.g., methanesulfonylamino-carbonyl, 
ethanesulfonylaminocarbonyl), an acylaminosulfonyl group (e.g., acetoamidosulfonyl, methoxyacetoamidosulfonyl), 
an acylaminocarbonyl group (e.g., acetoamidocarbonyl. methoxyacetoamidocarbonyl), and a sulfinylaminocarbonyi 
group (e.g.. methasurfinylaminoca/bonyl, ethanesulfinylamino-carborryl). Examples of aliphatic groups substituted by 
a hydrophilic group include carboxymethyl, carboxypentyl, 3-sulf atobutyl, 3-sulfopropyt, 2-hydroxy-3-sulfopropyl, 4-sul- 
fobutyl 5-sulfopentyl, 3-sulfopentyl, 3-sulfinobutyl, 3-phosphonopropyl, hydroxyethyl, N-methanesulfonylcarbamoyl- 
methyl, 2-carboxy-2-propenyl, o-sulfobenzyl, p-sulfobenzyl and p-carboxybenzyl. 

[0124] The lower alkyl group represented by R include a straight-chained or branched one having 1 to 5 carbon 
atoms, such as methyl, ethyl, propyl, pentyl and isopropyl. The cycloalkyl group includes, e.g., cydopropyl, cyclobutyl 
and cyclopentyl. The aralkyl group includes, e.g., benzyl, phenethyl, p-methoxyphenylmethyl and o-acetylaminophe- 
nylethyl; the lower alkoxyl group includes one having 1 to 4 carbon atoms, including methoxy, ethoxy, propoxy and h 
propoxy; the aryl group includes substituted or unsubstituted one, such as phenyl, 2-naphthyl, 1-naphlhyl, o-tolyl o- 
methoxyphenyl, m-chlorophenyl, m-bromophenyl, p-tolyl and p-ethoxyphenyl. These groups may be substituted by a 
substituent group, such as a phenyl group, a halogen atom (e.g., fluorine atom, chlorine atom, bromine atom, iodine 
atom), an alkoxyl group or hydroxy. 

[0125] The lower alkyl group represented by Ra or Rb are the same as defined In R. 

[0126] The lower alkyl group represented by Rc, and Rd includes a straight-chained or branched one having 1 to 5 
carbon atoms, such as methyl, ethyl, propyl, pentyl and isopropyl. The cycloalkyl group includes, e.g., cydopropyl 
cyclobutyl and cyclopentyl. The aralkyl group includes, e.g., benzyl, phenethyl, p-methoxyphenylmethyl and o- 
acetytammophenyl-ethyl; the aryl group includes substituted or unsubstituted one, such as phenyl, 2-naphthyl, 1 -naph- 
thyl, o-toryl, o-methoxyphenyl, m-chtorophenyl. nvbromophenyl, p-tolyl and p-ethoxyphenyl; and the heterocyclic group 
includes substituted or unsubstituted one, such as 2-furyl, 5-methyl-2-furyl, 2-thienyl, 2-imidazolyl, 2-methyM -imida- 
zolyl, 4-phonyl-2-thiazolyl, 5-hydroxy-2-benzothiazolyl, 2pyridyl and 1-pyrrolyI. These groups, as described above 
may be substituted by a substituent group, such as a phenyl group, a halogen atom, an alkoxyl group or hydroxy. 
[0127] Examples of the substituents represented by .W 1 to W 4 , W 1t to W 14l W 21 to W 24 , W 31 to W^, W 41 to and 
W ai to include an alkyl group (e.g. , methyl, ethyl, butyl, l-butyl), an aryl group (including monocyclic and polycyclic 
ones such as phenyl and naphthyl). a heterocyclic group (e.g., thienyl. furyl, pyridyl. carbazolyl, pyrrolyl, indolyl), a 
halogen atom (e.g., fluorine atom, chlorine atom, bromine atom, iodine atom), a vinyl group, trifluoromethyl, an alkoxyl 
group (e.g., methoxy, ethoxy, methoxyethoxy), an aryloxyl group (e.g., phenoxy, p-tolylpxy), a sulfonyl group (e g * 
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methanesulfonyl, p-toluenesulfonyl), an alkoxycarbonyl group (e.g., ethoxycarbonyl. ethoxycarbonyl), an amino group 
(e.g., amino, biscarboxymethylamino), an acyl group (e.g., acetyl, benzoyl), an ureido group (e.g., ureldo, 3-methyl- 
ureido), a thioureido group (e.g., thioureido, 3-methytthioureido), an alkylthio group (e.g., methylthio, ethylthio), an 
alkenyl thio group, an arylthio group (e.g., phenylthio), hydroxy and styryl. 

[0128] These groups may be substituted by the same substituents as described in the aliphatic group represented 
by R t . Examples of substituted alky! group include 2-methoxyethyl, 2-hydroxyethyl. 3-ethoxycarbonylpropyl, 2-car- 
bamoylethyl, 2-methanesulfonylethyl, 3-methanesulfonylaminopropyl, benzyl, phenethyl, carboxymethyl, carboxyme- 
thyl, altyl, and 2-furylethyl. Examples of substituted aryl groups include p-carboxyphenyl, p-N.N-dimethylaminophenyl, 
p-morpholinophenyl, p-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4-methylene-dioxyphenyl, 3-chlorophenyl, and p-ni- 
trophenyl. Further, examples of substituted heterocyclic group include 5-chloro-2-pyridyl, 2-ethoxycarbonyl-2-pyridyl 
and 5-carbamoyl-2-pyridyl. W, and W 2 , W 3 and W 4 , W„ and W 12 , W 13 and W 14r W 21 and W^, W M and W 24 , W 31 
and W 32 , and each pair may combine to form a condensed ring, such as 5- or 6-membered saturated or 
unsaturated condensed carbon rings, which are further substituted by substituents as described in the aliphatic group 
[0129] Among the groups represented by V, to V 9 , V t1 to V 13 , V 21 to V^, and V 31 to V^, the halogen atom includes, 
e.g., a fluorine atom, chlorine atom, bromine atom and iodine atom; the amino group includes, e.g., amino, dimethyl- 
amino, diphenylamino, and methylphenylamino: the alkylthio group includes substituted and substituted ones, such 
as phenylthio or m-fluorphenylthio; the lower alkyl group includes straight-chained or branched one having rive or less 
carbon atoms, such as methyl, ethyl, propyl, butyl, pentyl or teopropyl; the lower alkoxyl group Includes one having 
four or less carbon atoms, such as melhoxy, ethoxy, propoxy, or iso-propoxy; the aryl group includes substituted and 
unsubstituted ones, such as phenyl, 2-naphthyl, 1-naphthyl, o-tolyl, o-methoxyphenyl, rn-chlorophenyt, h>bromophe- 
nyl, p-tolyl, and p-ethoxy phenyl; the aryloxyl group includes substituted and unsubstituted ones, such as phenoxy, p- 
tolyloxy, and m-carboxyphenyloxy; and the heterocyclic group includes substituted or unsubstituted ones, such'as 
2-f uryl, 5-methyl-2-furyl24hienyl, 2-imidazolyl, 2«methyi-1 -imidazoryl, 4-phenyl-2-thiazolyf, 5-hydroxy-2-benzothiazolyl, 
2-pyridyl, and 1 -pyrrolyl. These groups may further be substituted by a substituent group, such as a phenyl group, a 
halogen atom, alkoxyl group, or hydroxy. V t and V 3 , V 2 and V 4 , V 3 and V 5 , V 4 and V 6 , V 5 and V 7l V 6 and V 8 , V 7 and 
V 9 , V„ and V 13 , V 21 and V 23 , and V 24 , and V^, V 24 and V 26 , and V 27 , and V^, V 27 and V^, and V 31 
and each pair may combine to form a 5- to 7-membered ring, such as a cyclopentene ring, cyclohexene ring, 
cycloheptene ring, and decalin ring, each of which may further be substituted by a lower alkyl group, lower alkoxyl 
group or aryl group, as described in R. 

[0130] The methylene group represented by L, to L,. L„ to L 15 each are a substituted or unsubstituted methylene 
group. Examples of the substituent thereof include fluorine and chlorine atoms, a substituted or unsubstituted lower 
alkyl group(e.g., methyl, ethyl, l-propyl, benzyl), and a substituted or unsubstituted alkoxyl group (e.g., methoxy. 
ethoxy), a substituted or unsubstituted aryloxyl group (e.g., phenoxy, naphthoxy), a substituted or unsubstituted aryl 
group (e.g.. phenyl, naphthyl, p-tolyl, o-carboxyphenyl), NfU^Uj), -SRg, a substituted or unsubstituted heterocyclic 
group [e.g., 2-thienyl, 2-furyl, N,N*-bis( met hoxyethy I) barbituric acid], in which Rg is a lower alkyl group (preferably 
having 1 to 5 carbon atoms), an aryl group or a heterocyclic group and examples of -SRg include methylthio, ethylthio, 
benzylthio, phenylthio and tolylthio groups; U t and U 2 are each a substituted or unsubstituted lower alkyl group or aryl 
group, provided that V, and V 2 may combine to form a 5- or 6-membered nitrogen containlng.heterocyclic ring (e.g., 
pyrazole ring, pyrrol ring, pyrrolidine ring, morpholine ring, pyperizine ring, pyridine, pyrimidine ring, etc.). Methylene 
groups which are adjacent or distant by one may combine to form a 5- or 6-membered ring. 

[01 31 ] in cases where the compound represented by formula (1 ) : ( 1-1 ), (2-1 ), (3) or (4) is substituted with a cation ic- 
or anionic-charged group, a counter ion is formed by an anionic or cationic equivalent to compensate an intramolecular 
charge. As an ion necessary to compensate the intramolecular charge, which is represented by X lf X 1V X 21 , or X 31 
examples of cations include a proton, an organic ammonium ion (e.g., triethylammonium, triethanolammonium) and 
Inorganic cations (e.g., cations of lithium, sodium and potassium); and examples of acid anions Include halide Ions (e. 
g.. chloride ion, bromide ion, iodide ion), p-toluenesulfonate ion, perchlorate Ion, tetrafluoroborate Ion, sulfate Ion* 
methylsuirate ion, ethylsulfate ion, methanesulfonate ion, trilluoromethanesulfonate ion). 

[0132] The infrared sensitizing dye according to the invention is preferably a dye characterized in that a three ring- 
condensed heterocyclic nucleus is formed by bonding between a nitrogen atom contained in a benzothiazole ring and 
a carbon atom at a peri-position; or that the dye is a long chain polymethine dye, in which a sulfonyl group is substituted 
on the benzene ring of the benzothiazole ring. 

[0133] Tho infrared sensitizing dyes and spectral sensitizing dyes described above can bo readily synthesized ac- 
cording to the methods described in FM. Hammer, The Chemistry of Heterocyclic Compounds vol.18, 'The cyanine 
Dyes and Related Compounds" (A. Weissberger ed. interscience Corp., New York, 1964). 

[0134] The infrared sensitizing dyes can be added at any time after preparation of silver halide. For example, the 
dye can be added to a light sensitive emulsion containing silyer halide grains/organic silver salt grains in the form of 
by dissolution in a solvent or in the form of a fine particle dispersion, so-called solid particle dispersion. Similarly to the 
heteroatom containing compound having adsorptMty to silver halide, after adding the dye prior to chemical sensitization 
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and allowing it to be adsorbed to silver balide grains, chemical sensitization is conducted, thereby preventing dispersion 
of chemical sensitization center specks and achieving enhanced sensitivity and minimized fogging 
[0135) These sensitizing dyes may be used alone or in combination thereof. The combined use of sensitizing dyes 
is often employed for the purpose of supersensilization. A super-sensitizing compound, such as a dye which does not 
exhibit spectral sensitization or substance which does not substantially absorb visible light may be incorporated in 
combination with a sensitizing dye. into the emulsion containing silver halide grains and organic silver salt grains used 
in photothermographic imaging materials of the invention. 

[0136] Useful sensitizing dyes, dye combinations exhibiting super-sensitization and materials exhibiting supersen- 
srtization are described in RD 17643 (published in December. 1 978). IV-J at page 23. JP-B 9-25500 and 43-4933 (herein 
the term. JP-B means published Japanese Patent) and JP-A 59-19032. 59-192242 and 5-341432. In the invention an 
aromatic heterocyclic mercaplo compound represented by the following lormula (6) is preferred as a supersensitizer 



formula (6) 



Ar-SM 



wherein M is a hydrogen atom or an alkali metal atom; Ar is an aromatic ring or condensed aromatic ring containing a 
nitrogen atom, oxygen atom, sulfur atom, selenium atom or tellurium atom. Such aromatic heterocyclic rings are pref- 
erably benzimldazole. naphthoimidazole, benzthiazole. naphthothiazole. benzoxazole. naphthooxazole. benzoselena- 
zole. benzotellurazole, imidazole, oxazole. pyrazole. triazole. triazines. pyrimidine. pyridazine. pyrazine. pyridine pu- 
rine, and qumoline. Other aromatic heterocyclic rings may also be included. 

[0137] A disulfide compound which is capable of forming a morcapto compound when incorporated into a dispersion 
of an organic silver salt and/or a silver halide grain emulsion is also included in the invention. In particular, a preferred 
example thereof is a disulfide compound represented by the following formula: 



Formula (7) 
Ar-S-S-Ar 



wherein Ar is the same as defined in formula (6). 

[0138] The aromatic heterocyclic rings described above may be substituted with a halogen atom (e g. CI Br I) a 
hydroxy group, an amino group, a carboxy group, an alkyl group (having one or more carbon atoms, and preferably! 

£ 4 «? ^ B 2! l * > ° r a " a ' k0Xy 9TOUp (havi " 9 one or more carbon atoms - and Preferablyl to 4 carbon atoms) 

IJL t0 B " fore 9° in 9 supersensitizers, a compound described in Japanese Patent Application No 

2000-70296. represented by the following formula (1) and a macrocyclic compound can also employed as a super- 



formula (1) 



Rb 

Ra-N .Re 

\ + ' 

H 31 Ar,— J 3 |-T 31 S Rd 



K) 



k»1 



wherein H 3 , Ar represent an aromatic hydrocarbon group or an aromatic heterocyclic group; T 3 , represents a bivalent 
aliphatic hydrocarbon linkage group or a direct bond; J 31 represents a bivalent linking group containing at least one of 
an oxygen atom, sullur atom and nitrogen atom or a direct bond; Ra. Rb. Rc and Rd each represent a hydrogen atom 
an acyl group, an aliphatic hydrocarbon group, an aryl group or a heterocyclic group, or Ra and Rb. Rc and Rd Ra 

ni«««-? T* , "V"*? W " h eaCh 0ther t0 ' 0rm 8 nitro9en «> ntainin 9 ring; M 31 represents an ion necessary to 
neutralize an intramolecular charge: and k 31 represents the number of the ion necessary to neutralize an Intramolecular 
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charge. 

[0140) The bivalent, aliphatic hydrocarbon linkage group represented by T 31 include a straight-chain, branched cyclic 
alkylene group (preferably having 1 to 20 carbon atoms, more preferably 1 to 1 6 carbon atoms, and still more preferably 
1 to 12 carbon atoms), an alkenylene group (preferably having 2 to 20 carbon atoms, more preferably 2 to 16 carbon 
atoms, and still more preferably 2 to 12 carbon atoms), an alkynylene group (preferably having 2 to 20 carbon atoms, 
more preferably 2 to 1 6 carbon atoms, and still more preferably 2 to 1 2 carbon atoms), each of which may be substituted 
by substituent group(s). The aliphatic hydrocarbon group represented by Ra, Rb, Rc, Rd, Re and Rf include, for ex- 
ample, an alkyl group (preferably having 1 to 20 carbon atoms, more preferably 1 to 16 carbon atoms and still more 
preferably 1 to 12 carbon atoms), an alkenyl group (preferably having 2 to 20 carbon atoms, more preferably 2 to 16 
carbon atoms , and still more preferably 2 to 12 carbon atoms), an alkynyl (preferably having 2 to 20 carbon atoms, 
more preferably 2 to 16 carbon atoms , and still more preferably 2 to 12 carbon atoms) an aryl group (preferably having 
6 to 30 carbon atoms, more preferably 6 to 20 carbon atoms , and still more preferably 6 to 12 carbon atoms, e.g., 
phenyl, naphthyl), and a heterocyclic group (e.g., 2-thiazolyl, 1 -piperadynyl, 2-pyridyl, 3-pyridyl,2-thienyl, 2-benzimi- 
dazofyl, carbazolyl, etc.). The heterocyclic group may be a monocyclic ring or a ring condensed with other ring. These 
groups each may be substituted at any position. Examples of such substituent groups include an alkyl group (including 
a cycloalkyl group and an aralkyl group, and preferably having 1 to 20 carbon atoms, more preferably 1 to 12 carbon 
atoms and stltt more preferably 1 to 8 carbon atoms, such as methyl, ethyl, n-propyl, Isopropyl, n-butyl, tert-butyl, n- 
heptyl, n-octyl, n-decyl, n-undecyl, n-hexadecyl, cyclopropyl, cyclopentyl, cyclohexyl, benzyl, phenethyl), an alkenyl 
group (preferably having 2 to 20 carbon atoms, more preferably 2 to 12 carbon atoms, and still more preferably 2 to 8 
carbon atoms, e.g., vinyl, allyl, 2-butenyl, 3-pentenyl, etc.), an alkynyl (preferably having 2 to 20 carbon atoms, more 
preferably 2 to 12 carbon atoms , and still more preferably 2 to 8 carbon atoms, e.g., propargyl, 3-pentynyl, etc.), aryl 
group (preferably having 6 to 30 carbon atoms, more preferably 6 to 20 carbon atoms , and stilt more preferably 6 to 
12 carbon atoms, e.g., phenyl, p-tolyl, o-aminophenyl, naphthyl), an amino group (preferably having 0 to 20 carbon 
atoms, more preferably 0 1 0 carbon atoms , and still more preferably 0 to 6 carbon atoms, e.g., amino, mcthylamino, 
ethylamino, dimethylamino, diethylamino, diphenylamino, dibenzylamino, etc.), an imino group (preferably having 1 to 
20 carbon atoms, more preferably 1 to 18 carbon atoms , and still more preferably 1 to 12 carbon atoms, e.g., meth- 
ylimono, ethylimono, propylimino, phenylimino), an alkoxy group (preferably having 1 to 20 carbon atoms, more pref- 
erably 1 to 12 carbon atoms , and still more preferably 1 to 8 carbon atoms, e.g., methoxy, ethoxy, butoxy, etc.), an 
aryloxy group (preferably having 6 to 20 carbon atoms, more preferably 6 to 1 6 carbon atoms , and still more preferably 
6 to 12 carbon atoms, e.g., phenyloxy, 2-naphthyloxy, etc.), an acyl group (preferably having 1 to 20 carbon atoms, 
more preferably 1 to 16 carbon atoms , and still more preferably 1 to 12 carbon atoms, e.g., acetyl, formyl. prvaloyl, 
benzoyl , etc.), an alkoxycarbonyl group (preferably having 2 to 20 carbon atoms, more preferably 2 to 1 6 carbon atoms , 
and still more preferably 2 to 12 carbon atoms, e.g., methoxycarbonyl, ethoxycarbonyl, etc.), an aryloxycarbonyi group 
(preferably having 7 to 20 carbon atoms, more preferably 7 to 16 carbon atoms , and still more preferably 7 to 10 
carbon atoms, e.g., phenyloxycarbonyl, etc.), an acyloxy group (preferably having 1 to 20 carbon atoms, more prefer- 
ably 1 to 1 6 carbon atoms , and still more preferably 1 to 1 0carbon atoms, e.g., acetoxy, benzoyloxy, etc.), an acylamino 
group (preferably having 1 to 20 carbon atoms, more preferably 1 to 16 carbon atoms , and still more preferably 1 to 
10 carbon atoms, e.g., acetylamino, benzoylamino, etc.), an alkoxycarbonylamino group (preferably having 2 to 20 • 
carbon atoms, more preferably 2 to 16 carbon atoms , and still more preferably 2 to 12 carbon atoms, e.g., methoxy- 
carbonylamino, etc.), an aryloxycarbonylamino group (preferably having 7 to 20 carbon atoms, more preferably 7 to 
1 6 carbon atoms . and still more preferably 7 to 12 carbon atoms, e.g., phenyloxycarbonylamino, etc.), a sulfonylamino 
group (preferably having 1 to 20 carbon atoms, more preferably 1 to 16 carbon atoms , and still more preferably 1 to 
12 carbon atoms, e.g., methanesulfonylamino, benzenesulfonylamino, etc.), a sulfamoyl group (preferably having 0 to 
20 carbon atoms, more preferably 0 to 16 carbon atoms , and still more preferably 0 to 12 carbon atoms, e.g.,sulfamoyl, 
methylsulfamoyl, dimethylsulfamoyl, phenylsurfamoyl, etc.), a carbamoyl group (preferably having 1 to 20 carbon at- 
oms, more preferably 1 to 1 6 carbon atoms , and still more preferably 1 to 12 carbon atoms, e.g., carbamoyl, methyl- 
carbamoyl, diethylcarbamoyl, phenylcarbamoyl, etc.), an alkyllhio group (preferably having 1 to 20 carbon atoms, more 
preferably 1 to 16 carbon atoms , and still more preferably 1 to 12 carbon atoms, e.g., methylthio, ethylthio, etc.), 
arylthio group (preferably having 6-20 carbon atoms, more preferably 6 to 16 carbon atoms and still more preferably 
6 to 12 carbon atoms, e.g., phenylthio), an alkylsulfonyl or arylsulfonyl group (preferably having 1 to 20 carbon atom, 
more preferably 1 to 1 6 carbon atoms, and still more preferably 1 to 12 carbon atoms, e.g., methanes ulfony I, tosyrl) an 
alkylsulfonyl or arylsulf inyl group (preferably having 1 to 20 carbon atoms, more preferably 1 to 1 6 carbon atoms , and 
still more preferably 1 to 12 carbon atoms. e.g. ; methanesulfinyl, benzenesulfinyl, etc.), an ureido group (preferably 
having 1 to 20 carbon atoms, more preferably 1 to 16 carbon atoms , and still more preferably 1 to 12 carbon atoms, 
e.g., ureido, methylureido, phenytureido .etc.), a phosphoric acid amido group (preferably having 1 to 20 carbon atoms! 
more preferably 1 to 16 carbon atoms , and still more preferably 1 to 12 carbon atoms, e.g., diethylphosphoric acid 
amido, phenylphosphoric acid amido, etc.), hydroxy group, mercapto group, a halogen atom (e.g., fluorine atom, chlo- 
rine atom, bromine atom, iodine atom), cyano group, sulfo group, suffino group, carboxy group, phosphono group, 
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phosphono group, nitro group, hydroxamic acid group, hydrazino group, and a heterocyclic group (e.g., imidazolyl, 
benzimida2o!yl, thiazolyl, benzothiazolyl, carbazotyl, pyridyl, furyl, piperidyl, morphoryl. etc.). 
[0141] Of these substituent groups described above, hydroxy group, mercapto group, sulfo group, sulfino group, 
carboxy group, phosphono group, and phosphino group include their salts. The substituent group may be further sub- 
stituted. In this case, plural substituent may be the same or different. The preferred substituent groups include an a Iky I 
group, aralkyl group, alkoxy group, aryl group, alkylthio group, acyl group, acylamino group, imino group, sulfamoyl 
group, sulfonyl group, sulfonylamino group, ureido group, amino group, halogen atom, nitro group, heterocyclic group, 
alkoxycarbonyl group, hydroxy group, sulfo group, carbamoyl group, and carboxy group. Specifically, an alkyl group, 
alkoxy group, aryl group, alkylthio group, acyl group, acylamino group, imino group, sulfonylamino group, ureido group, 
amino group, halogen atom nitro group, heterocyclic group, alkoxycarbonyl group, hydroxy group, sulfo group, car- 
bamoyl group and carboxy group are more preferred; and an alkyl group, alkoxy group, aryl group, afoyllhio group, 
acylamino group, imino group, ureido group, amino group, heterocyclic group, alkoxycarbonyl group, hydroxy group, 
sulfo group, carbamoyl group and carboxy group are still more preferred. 

[0142] the amidino group include a substituted one and examples of the substituent group include an alkyl group 
(e.g., methyl, ethyl, pyridylmethyl, benzyl, phenethyl, carboxybenzyl, aminophenylmethyl, etc.), an aryl group (e.g., 
phenyl, p-tolyl, napnthyl, o-aminophenyl, o-methoxyphenyl, etc.), and a heterocyclic group (e.g. , 2-thiazolyl, 2-pyridyl, 
3-pyridyl, 2-furyl, 3-furyl, 2-thieno, 2-imidazolylrbenzothiazoryl, carbazolyl, etc.). 

[0143] Examples of a bivalent linking group containing at least one of an oxygen atom, sulfur atom and nitrogen 
atom, represented by J 31 include the following groups, which may be combined: 

. _ 0 S— —I— — «- — N- —n- — *L ^N=N- 




T,. f t . 9 



I- I r a JL 



— N— N — N — 
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40 Re Re Re 



,? '' NO— Re 

Re 

wherein Re and Rf are the same as defined in Ra through Rd. The aromatic hydrocarbon group represented by ArH 31 
is a monocyclic or condensed aryl group (preferably having 6 to 30 carbon atoms, and more preferably 6 to 20 carbon 
atoms). Examples thereof include phenyl and naphthyl, and phenyl is preferred. 

[0144] The aromatic heterocyclic group represented by ArH 31 is a5- to 10-membered unsaturated heterocyclic group 
containing at least one of N, O and S, which may be monocyclic or condensed with other ring. A heterocyclic ring of 
the heterocyclic group is preferably a 6- or 6-membered aromatic heterocyclic ring or its benzo-condensed ring, more 
preferably a nitrogen-containing, 5- or 6-membered aromatic heterocyclic ring or its benzo-condensed ring, and still 
more preferably one or two nitrogen- containing, 5- or 6-membered aromatic heterocyclic ring or its benzo-condensed 
ring. . 
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[01 45] Examples of the aromatic heterocyclic group include groups derived from thiophene, f uran, pyrrole, imidazole, 
pyra20lo. pyridine, pyrazine, pyridazine, triazole, triazine, indole. indazole. purine, thiadiazole. oxadiazole. quinoline! 
phthalazine, naphthylizine. quinoxaline, quinazolone, cinnoline, pteridine, acrydine, phenathroline, phenazine, tetra- 
zole, thiazole, oxazole, benzimidazole, benzoxazole, benzthiazole, benzothiazoline, benzotriazole, tetrazaindene. and 
carba2ole. Of these, groups derived from imidazole, pyrazolo, pyridine, pyrazine, Indole, indazole, thiadiazole, oxadi- 
azole, quinoline, phenazine, tetrazole, thiazole, oxazole, benzimidazole, benzoxazole, benzthiazole, benzothiazoline, 
benzotriazole, tetrazaindene, and carbazole are preferred; and groups derived from imidazole, pyridine, pyrazine : qui- 
noline, phenazine, tetrazole, thiazole, benzoxazole, benzoimidazole, benzthiazole, benzothiazoline, benzotriazole, and 
carbazole are more preferred. 

[01 46] The aromatic hydrocarbon group and aromatic heterocyclic group represented by ArH 31 may be substituted. 
The substltuent group is the same as the substituent groups defined in T 31 . The substituent group may be further 
substituted, and plural substituting group may be the same or different. Further, the group represented by ArH 31 is 
preferably an aromatic heterocyclic group. 

[0147) The aliphatic hydrocarbon group represented by Ra, Rb, Rc, Rd, Re and Rf include, for example, an alkyl 
group (preferably having 1 to 20 carbon atoms, more preferably 1 to 16 carbon atoms and still more preferably 1 to 12 
carbon atoms), an alkenyl group (preferably having 2 to 20 carbon atoms, more preferably 2 to 1 6 carbon atoms , and 
still more preferably 2 to 12 carbon atoms), an alkynyl (preferably having 2 to 20 carbon atoms, more preferably 2 to 
16 carbon atoms , and still more preferably 2 to 12 carbon atoms) an aryl group (preferably having 6 to 30 carbon 
atoms, more preferably 6 to 20 carbon atoms t and still more preferably 6 to 12 carbon atoms, e.g., phenyl, naphlhyl), 
and a heterocyclic group (e.g., 2-thiazolyl, 1-piperadynyl, 2-pyridyl, 3-pyridyl,2-thienyl, 2-benzimidazolyl, carbazolyl! 
etc.). The heterocyclic group may be a monocyclic ring or a ring condensed with other ring. The acyl group represented 
by Ra, Rb, Rc, Rd, Re and Rf includes an aliphatic or aromatic one, such as acetyl, benzoyl, formyl, and pivaloyl. The 
nitrogen containing heterocyclic group formed by combination of Ra and Rb, Rc and Rd, Ra and Rc, or Rb and Rd 
includes a 3- to 10-mcmbcrcd , saturated or unsaturated heterocyclic ring (o.g., ring groups such as pipcridine ring, 
piperazine ring, acridine ring, pyrrolidine ring, pyrrol ring and morphorine ring). 

[0148] Examples of acid anions used as the ion necessary to neutralize an intramolecular charge, represented by 
M 31 include a halide ion (e.g., chloride ion, bromide ion, iodide ion, etc.), p-toluenesulfonate ion, perchlorate ion, 
telrafluorobarate ion, sulfate ion, methylsulfate ion. ethylsulfate ion, methansufonic acid ion and trifluoromethanesul- 
fonic acid ion. 

[01 49] The supersensitizer is incorporated into the emulsion layer containing an organic silver salt and silver halide 
grains, preferably in an amount of 0.001 to 1 .0 mol, and more preferably 0.01 to 0.5 mol per mol of silver. 
[0150] Bonders used in the image forming layer are transparent or translucent and generally colorless, including 
natural polymers, synthetic polymers or copolymers and film forming mediums. Exemplary examples thereof include 
gelatin, gum Arabic, polyvinyl alcohol, hydroxyethyl cellulose, cellulose acetate, cellulose acetate butyrate, polyvinyl 
pyrrolidine, casein, starch, polyacryllc acid, poly(methyl methacrylate), poly(methylmethacrylic acid), polyvinyl chloride, 
polymethacrylic acid, copolytstyrene-anhydrous maleic acid), copoly(styrene-acrylonitriie), copoly(styrene- 
butadieneQ, polyvinyl acetals (e.g., polyvinyl formal, polyvinyl butyral), polyesters, polyurethanes, phenoxy resin, pol- 
yvinylidene chloride, polyepoxides, polycarbonates, polyvinyl acetate, cellulose esters, and polyamides, these of which 
may be hydrophillc or hydrophobic. 

[0151] Of these, polyvinyl acetals are preferred as a binder used for the light sensitive layer, and polyvinyl acetal is 
specifically preferred binder. Further, for a light insensitive layer such as an over-coating layer or a sublayer, specifically, 
a protective layer or a back coating layer are preferred cellulose esters exhibiting a relatively high softening temperature! 
such as triacetyl cellulose and cellulose acetate-butyrate. The foregoing binders may optionally be used in combination! 
[01 52] The binder is used in an amount within the range effective to function as a binder. The effective range can be 
readily determined by one skilled in the art. As a measure to hold an organic silver salt in the light sensitive layer, the 
ratio by weight of a binder to an organic silver salt is preferably 15:1 to 1:2, and more preferably B:1 to 1 :1. Thus! the 
amount of a binder in the light sensitive elayer is preferably 1.5 to 6 g/m* and more preferably 1.7 to 5 g/m* The 
amount of less than 1 .5 g/rn^ results in an increase in unexposed areas, leading to levels unacceptable in practical use. 
[0153] In cases where a coating solution to form a light sensitive layer of the photothermographic imaging material 
contains an aqueous-dispersed polymer latex, at least 50% by weight of a total binder content of the light sensitive 
layer-coating solution is preferably accounted for by the aqueous-dispersed polymer latex. Alternatively, in cases where 
the light sensitive layer contains a polymer latex, the polymer latex preferably accounts for at least 50% by weigh, and 
more preferably at least 70% by weight of a total binder content of the light sensitive layer. 

[0154] Herein, the polymer latex is a water-insoluble polymeric material which is dispersed in an aqueous dispersing 
medium in the form of fine particles. The dispersion form thereof may be any one of a form In which a polymer is 
emulsified in a dispersing medium, a form of being emulsion -polymerized, being dispersed in the form of a micell and 
a form in which a polymer has a hydrophilic partial structure and its molecular chain is in the form of a molecular 
dispersion. 
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[0155] The mean particle size of dispersing particles is 1 to 50,000 nm, and preferably 5 to 1 ,000 nm. Trie particle 
s^e distnbution thereof is not specifically limited and may be ol broad size. distribution or monodisperse. 
[015SJ The polymeric latexes used In the invention may be those having a uniform structure as well as core/shell 
type latexes. In this case, it is sometimes preferred that the glass transition temperature is different between the core 
and shell. The minimum film-forming (or tarnishing) temperature (MFT) of the polymeric latexes is preferably -30 to 
90" C, and more preferably 0 to 70* C. A tarnishing aid is also called a plasticizer, which is an organic compound 
(conventionally, an organic solvent) capable of lowering the MFT of a polymeric latex and described in "Chemistry of 
Synthetic Latex" (S. Muroi, published by KOBUNSHI-KANKOKAI, 1970). 

[0157] Polymers used for polymeric latexes include acryl resin, vinyl acetate resin, polyester resin pofyurethane 
resin, rubber type resin, vinyl chloride resin, vinylidene chloride resin, polyolefin resin and their copolymers Polymers 
may be a straight-chained polymer or branched polymer, or a cross-linked polymer, including homopolymers and co- 
polymers. The copolymer may be a random copolymer or a block copolymer. The number-averaged molecular weight 
of the copolymer s preferably 5,000 to 1 000,000, and more preferably 1 0,000 to 1 00,000. In cases where the molecular 
weight is excessively small, mechanical strength of an light sensitive layer such as a light-sensitive layer is insufficient 
excessively large molecular weight results in deterioration in film forming property. 
[01 58] The polymer latex used in the invention preferably exhibits an equltorium moisture content at 25° C arid 60% 
RH (relative humidity) of 0.01 to 2%, and more preferably 0.01 to 1% by weight. The definition and measurement of 
the equlibrtum moisture content are described, for example, in "KOBUNSH IKOGAK U- KOZA 14: KOBUNSHI-ZAIRYO 
SHIKENHO" (Polymer Engineering Series 1 4.: Polymer Malerial Test Method), edited by Kobunshi Gakkai, published 
& by Chijin Shoin. K 

[01 59] Exemplary examples of polymer latexes used as binder include a latex of methylmethacrylate/ethylmethacr- 
ylate/ methacrylic acid copolymer, a latex of methylmeth aery late/2-ethyihexylacrylate/styrene/acry lie acid copolymer 
a latex of styrene/butadiene/acrylic acid copolymer, a latex of styrene/butadiene/divinylbenzene/methacrylic acid co^ 
polymer, a latex of methylmethacrylatc/vinyl chloride/acrylic acid copolymer, and a latex of vinylidene chlorldc/othyl- 
acrylate/acrylonitrile/methacryHc acid copolymer. These polymers may be used alone or may be blended. 
[0160] The polymer latex used in the invention preferably contains, as polymer species, 0.1 to 10% by weight of a 
carboxylic acid component, such as an acrylate or methacrylate component. Further, a hydrophilic polymer such as 
gelatin, polyvinyl alcohol, methyl cellulose, hydroxypropyl cellulose, carboxymethyl cellulose and hydroxypropylmethyl 
cellulose may be added within the range of not more than 50% by .weight of the total binder. The hydrophilic binder is 
added preferably in an amount of not more than 30% by weight, based on the total binder of the light sensitive layer. 
[0161] In preparation of a coating solution to form the light sensitive layer, an organic silver salt and an aqueous- 
dispersed polymer latex may be added in any order, i.e., either one may be added in advance or both ones may be 
simultaneously added, but the polymer latex is preferably added later. It is further preferred that the organic silver salt 
is mixed with a reducing agent prior to addition of the polymer latex. After mixing the organic silver salt and polymer 
latex, the coaling solution is preferably maintained at a temperature of 30 to 65° C, more preferably 35 to 60° C and 
still more preferably 35 to 55* C since there are problems such that an excessively low temperature often vitiates the 
coat surface and an excessively high temperature results in increased fogging. To maintain such a temperature a 
vessel to prepare the coating solution may be maintained a prescribed temperature. In coating a coating solution of 
the light sensitive layer, after mixing the organic silver salt and aqueous-dispersed polymer latex, a coating solution 
aged for 30 mm to 24 hrs. is preferably used and a coating solution aged for 1 to 1 2 hrs. is more preferred. Herein the 
expression -after mixing- refers to after the organic silver salt and the aqueous-dispersed polymer latex are added'and 
additives are homogeneously dispersed. 

[0162] Although it is commonly known that the use of a crosslinklng agent In such a binder as described above 
improves layer adhesion and lessens unevenness in development, the use of the crosslinking agent is also effective 
in fog inhibition during storage and prevention of print-out after development. 

[0163] Crosslinking agents usable in the Invention Include various commonly known crosslinklng agents used for 
photographic malenals, such as aldehyde type, epoxy type, vinylsulfon type, sulfonesler type, acryloyl type carbodi- 
imide type crosslinking agents, as described in JP-A 50-9621 6. Specifically preferred are an isocyanate type compound 
epoxy compound and acid anhydride, as shown below. One of the preferred crosslinking agents is an isocyanate or 
thioisicyanate compound represented by the following formula: 
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Formula (8) 

55 X=C=N-L-(N=C=X)v 



wherein v is 1 or 2; L is a bivalent linkage group of an alkylene. alkenylene, arylene or alkylarylene group; and X is an 
oxygen atom or a sulfur atom. An arylene ring of the arylene group may be substituted. Preferred substituents include 
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a halogen atom (e.g., bromine atom, chlorine atom), hydroxy, amino, carboxy, alkyl and alkoxyl. 
[0164] The isocyanate crosslinking agent is an isocyanate compound containing at least two isocyanate group and 
its adduct. Examples thereof include aliphatic isocyanates, alicyciic isocyanates, benzeneisocyanates, naphthalene- 
diisocyanates. biphenyldiisocyanates, diphenylmethandiisocyanates, triphenylmethanedi isocyanates, triisocyanates, 
tetraisocyanates, their adducts and adducts of these isocyanates and bivalent or trivatent polyhydric alcohols. Exem- 
plary examples are isocyanate compounds described in JP-A 56-5535 at pages 10-12, including: ethanediisocyanate, 
butanediisocyanate, hexanedi isocyanate, 2,2-dimetylpentanediisocyanate, -2,2,4-trimethylpentanediisocyanate. de- 
canediisocyanate, c^o'-diisocyanate-l ,3-dimethylbenzol, w,G>'-diisocyanate-1 ,2-dimethylcyclohexanediisocyanate, a>, 
co'-diisocyanate-l ,4-diethylbenzol, , {o.o'-diisocyanate-l ,5-dimethyi naphthalene, (D.co'-diisocyanate-n-propypbiphenyl, 

1 .3- phenylenediisocyanate, 1-methylbenzol-2,4-diisocyanate, 1 : 3-dimethylbenzol-2,6-diisocyanate t naphthalene- 

1 .4- diisocyanate, 1 ,1'-naphthyl-2,2'<liisocyanate, biphenyl-2,4'-diisocyanate, S.S'-dimethylbiphenyM.^-diisocyanate, 
diphenylmethane«4,4'-diisocyanate, 2,2'-dimethyldiphenylmethane-4 r 4 l -diisocyanate, S^-dimethoxydiphenylmeth- 
ane^^-diisocyanate, 4,4 -diethoxydtphenylmethane^.^-diisocyanate, 1 -methylbenzol-2,4,6-triisocyanate, 1 ,3,5-tri- 
methylbenzene-2,4,6-triisocyanate, diphenylmethane-2,4,4 , -triisocyanate t triphenyimethane^.^'-triisocyanate, 
torylenediisocyanate, 1 ,5-naphthylenediisocyanate; dimmer or trimer adducts of these isocyanate compounds (e.g., 
adduct of 2-mole hexamethylenediisocyanate, adduct of 3 mole hexamethylenediisicyanate, adduct of 2 mole 
2,4-tolylenedilsocyanate, adduct of 3 mole 2,4-tolylenediisocyanate); adducts of two different isocyanates selected 
from these isocyanate compounds described above; and adducts of these isocyanate compounds and bivalent or 
Irivalent polyhydric alcohol (preferably having upto 20 carbon atoms, such as ethylene glycol, propylene glycol, pinacol, 
and trimethylo! propane), such as adduct of tolylenedi isocyanate and trimethylolpropane, or adduct of hexamethylen- 
ediisocyanate and trimethylolpropane. Of these, adduct of isocyanate and polyhydric alcohol improves adhesion be- 
tween layers, exhibiting high capability of preventing layer peeling, image slippage or production of bubbles. These 
polyisocyanate compounds may be incorporated into any portion of the photothermographic material, for example, into 
the interior of a support (e.g., into size of a paper support) or any layer on the photosensitive layer-side of the support, 
such as a photosensitive layer, surface protective layer, intertayer, antihalation layer or sublayer. Thus it may be incor- 
porated into one or plurality of these layers. 

[01 65] The thioisocyanate type crosslinking agent usable in the invention is to be a compound having a thi olsocyanate 
structure, corresponding to the isocyanates described above. 

[0166] The crosslinking agents described above are used preferably in an amount of 0.001 to 2 mol, and more 
preferably 0.005 to 0.5 mot per mol of silver. 

[0167] The isocyanate compounds and thiisocyanate compounds used in the invention are preferably those which 
are capable of functioning as a hardener. Even when V of formula (8) is zero, i.e., even a compound containing only 
one functional group provides favorable effects. 

[0168] Examples of silane compounds used as a crosslinking agent Include the compounds described in Japanese 
Patent Application No. 2000-77904, represented by the following formula (1) or (2): 

formula (1) 
(k'ou-si-o-,— R 2 ) n 

formula (2) 




(R 3 0) pl — Si— La-WtSi-La)^— L 4 4— Si— (OR 6 ) p2 



[0169] In the formulas, R 1 , R 2 , R s , R 4 , R* R6 R7 and R 8 are each a straight chain, branched or cyclic alkyl group 
having 1 to 30 carbon atoms (e.g., methyl, ethyl, butyl, octyl, dodecyl, cydoalkyl. alkenyl group (e.g., propenyl, butenyl, 
nonanyl), an alkynyl group (e.g., acetylene group, btsacetylene group, phenylacetylene group), an aryl group (e.g., 
phenyl, naphthyl) or a heterocyclic group (e.g., tetrahydropyran, pyridyl group, furyl, thiophenyl, imidazolyl, thiazolyl, 
thiazolyl, oxadia2olyi). These groups may be substituted and substituent groups include any one of electron-withdraw- 
ing and electron-donating groups. Examples of the substituent groups include an alkyl group having 1 to 25 carbon 
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atoms (e.g., methyl, ethyl, propyl, isopropyl, tert-buryl, pentyl, hexyl, cyclohexyl), halogenated alkyl group (e.g., trif- 
luoromethyl, perfluorooctyl), cycloalkyl group (e.g., cyclohexyl, cyclopentyi), alkynyl group (e.g., propargyl group), gly- 
cioVI group, acrylate group, methacrylate group, aryl group (e.g., phenyl), heterocyclic group (e.g., pyridyl, thiazofyl. 
oxazolyl. Imidazolyl. furyl, pyrrolyl, pirazinyt, pyrimidinyl. pirydazinyl. selenazolyl. sulforanyl, plperidinyl, pyrazotyl. tetra- 
zolyl), halogen atom (chlorine, brominem iodine , fluorine), alkoxy group (methoxy, ethoxy, propyloxy, pentyloxy, hex- 
yloxy), aryloxy (e.g., phenoxy), alkoxycarbonyl group (e.g., methyioxycarbonyl, ethyloxycarbonyl, butyloxycarbonyl), 
aryloxycarbonyl (phenyloxycarbonyl), sulfonamido group (methanesutfonamido, ethanesulfonamido, butanesulfonea- 
mido. hexanesulfonamido, cyclohexanesulfonamido, benzenesulfonamido), sulfamoyl group (e.g., aminos u If onyl, 
methylaminosulfonyl, dimethylamlnosulfonyl, butylaminosulfonyl, hexylaminosulfonyl, cyclohexylaminosulfonyl, phe- 
nylaminosulfonyl, 2-pyridylaminosulfonyl), urethane group (e.g., methylureido. ethylureido, pentylureido, cyclohexy- 
lureido, phenylureido, 2-pyridylureido), acyl group (e.g., acetyl, propionyl, butanoyl, hexanoyl, cyclohexanoyl, benzoyl, 
pyridinoyl), carbamoyl group (e.g., amiocarbonyl.methylaminocarbonyl, dimethylaminocarbony^propylaminocarbonyli 
pentylamlnocarbonyl, cyclohexylaminocarbonyl, phenylamlnocarbonyl, 2-pyridylamonpcarbonyl), amido group (ace- 
toamide, propionamido, butaneamido, hexaneamido. benzamido), sulfonyl group (e.g., methylsulfinyl, ethylsulfinyl, 
butylsulfonyl, cyclohexylsulfonyl, phenylsulfinyl, 2-pyridylsulfonyl), amino group (e.g., amino, ethylamino, dimethylami- 
no, butylamino, cydopentylamino, anilino, 2-pyridylamino), cyano group, nitro group, sulfo group, carboxy group, hy- 
droxy group and oxamoyl group. These substltuent groups may be further substituted with the foregoing substituent 
groups. L 1t L 3 and L 4 are each a bivalent linkage group, Including an alkylene group (e.g., ethylene, propylene, 
butylenes, hexamelhylene), oxyalkylene group (e.g., oxyelhylene, oxypropylene, oxybulylene, oxyhexameihylene, or 
group comprised of plural these repeating units), aminoalkylene group (e.g., aminoethylene, aminopropylene, amino- 
hexamethylene, or a group comprised of plural these repeating units), and carboxyalkylene group (e.g., carboxyeth- 
ylene, carboxypropylene, carboxybutylene), thioether group, oxyether group, sulfonamido group and carbamoyl group 
At least one of R1 and R* in formula (1 ), or at least one of R3, R* R5, R 6 > R 7 and R a in formu | a (2) preferably is a ballast 
group (or a diffusion -proof group) or an adsorption -promoting group, and more preferably, R* is a ballast group or an 
adsorption-promoting group. The ballast group is preferably an aliphatic group having 6 or more carbon atoms or an 
aryl group substituted with an alkyl group having 3 or more carbon atoms. Introduction of the ballast group, depending 
on the amount of a binder or crossHnWng agent, restrains diffusion at room temperature, preventing reaction during 
storage. 

[0170] The epoxy compound usable in the invention may be any one containing at least one epoxy group and is not 
limited with respect to the number of the epoxy group, molecular weight and other parameters. The epoxy group is 
preferably contained in the form of a glycidyl group through an ether bond or an imino bond in the molecule. The epoxy 
compound may be any one of a monomer, oligomer and polymer, in which the number of the epoxy group in the 
molecule is preferably 1 to 10 and more preferably 2 to 4. In cases where the epoxy compound is a polymer, it may 
be either one of a homopolymer and a copolymer. The number-averaged molecular weight (Mn) thereof is preferably 
2,000 to 20,000. The epoxy compound used in the invention is preferably a compound represented by the following 
formula (9): 



Formula (9) 



CH 2 -CH-CH 2 -X-R-X-CH 2 -CH-CH 2 



wherein an alkylene group or arylene group represented by R in formula (9) may be substituted by a substituent selected 
from a halogen atom, a hydroxyalkyl group and an amino group; R in formula (9) preferably contains an amide linkage, 
ether linkage or thioether linkage; a bivalent linkage group represented by X is preferably -S0 2 -, -S0 2 NH- t -S-, -O- or 
- NR\ in which R' is a univalent linkage group and preferably an electron- withdrawing group. 

[0171] The epoxy compound may be used alone or combination thereof. The amount to be added is not specifically 
limited, but preferably 1x10* to 1x1a 2 mol/m* and more preferably 1x1 0"* to 1x10*3 mol/m* The epoxy compound 
may be added to any layer of a photosensitive layer, surface protective layer, intertayer, antihalation layer and subbing 
layer provided on the photosensitive layer-side of the support and may be added to one or plurality of these layers 
Further, it may be added to a layer provided on the opposite side of the support, in combination with the photosensitive 
layer-side. In the case of a photothermographic material having photosensitive layers on both sides of the support, it 
may be added to any one of the layers. 

[01 72] The acid anhydride used in the invention is preferably a compound containing at least an acid anhydride qrouo 
represented as below: ~ 
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[0173J The acid anhydride usable in the invention may be any compound containing one or more acid anhydride 
group, the number of the acid anhydride group, molecular weight or other parameters are not specifically limited, and 
a compound represented by the following formula (B) is preferred: 



wherein 2 is an alomic group necessary to form a monocyclic or polycyclic ring, which may be substituted. Examples 
of substituent include an alkyl group (e.g., methyl, ethyl, hexyl), an alkoxyl group (e.g., methoxy, ethoxy, octyloxy), an 
aryl group (e.g., phenyl, naphthyl, tolyl), hydroxy group, an aryloxy group (e.g., phenoxy), an alkylthio group (e.g., 
methylthio, butyltriio), an arylthio group (e.g., phenylthio), an acyl group (e.g., acetyl, propionyl, butylyl), a sulfonyl 
group (e.g. : methylsulfonyl, phenylsulfonyl), an acylamino group, a sulfonylamino group, an acyloxy group (e.g., ace- 
toxy, benzoxy), carboxy group, cyano group, sulfo group and an amino group. It is preferred not to contain a halogen 
atom as a substituent. 

[0174] Exemplary examples of the acid anhydride compound are shown below but are not limited to these. 
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Formula (B) 
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[0175] The acid anhydride compound may be used alone or combination thereof. The amount to be added is not 
specifically limited, but preferably 1x1 fr 6 to 1x1a 1 mol/m 2 and more preferably 1x1 Or* to 1x10* mol/m 2 The acid 
anhydride compound may be added to any layer of a photosensitive layer, surface protective layer, interlayer, antiha- 
lation layer and subbing layer provided on the photosensitive layer-side of the support and may be added to one or 
plurality of these layers. Further, it may be added to a layer containing the foregoing epoxy compound. 
[0176] Photothermographic Imaging materials of the invention, which form photographic Images on thermal devel- 
opment, comprises a reducible silver source (such as organic silver salts), light sensitive silver halide grains, a reducing 
agent, and optionally a color toning agent for adjusting silver image color tone, which are contained in the form or a 
dispersion in a binder matrix. Exemplary preferred toning agents are described in RD17029, U.S. Patent Nos. 
4,123,282, 3,994.732, 3,846,136 and, 4,021,249. Examples thereof include imides (succinimide. phthalirnide, naph- 
thalimide, N-hydroxy-1 ,B-naphthalimide, etc.); mercaptanes (e.g., 3-mercapto-1 ,2,4-triazole, etc.); phthalazihone de- 
rivatives and .their metal salt [e.g., phthalazinone, 4-(1-naphthyl)phthatazinone, 6-chlorophthalazinone, 5,7-dimethyl- 
oxyphthalazinonc, 2,3-di hydroxy- 1 ,4-phthalzinedione, etc.); combinations of phthalazine and phthalic acids (e.g., 
pbthal tc acid, 4-methylphthalic acid, 4-nitrophthalic acid, tetrachlorop hthalic acid, etc.); and combinations of phthalazine 
and at least one selected from malete acid anhydride, phthalic acid, 2,3,-naphtbalenedicarboxylic acid, and o-phenyle- 
neacid derivatives and their anhydrides (e.g., phthalic acid, 4-methyphthalic acid, 4-nitrophthalic acid, tetrachloroph- 
thalic acid, etc.). Specifically preferred toning agents include phthalazinone, a combination of phthalazine, and phthalic 
acids or phthalic acid anhydrides. 

[0177] In the present invention, a matting agent is preferably incorporated into the surface layer of the photothermo- 
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graphic imaging material (on the light sensitive layer side or even in cases where a light insensitive layer is provided 
on the opposite side of the support to the light sensitive layer). In order to minimize the image abrasion after thermal 
development, the matting agent is provided on the surface of a photosensitive material and the matting agent is pref- 
erably incorporated in an amount of 1 to 30% by weight of the binder. 

[0178J Materials of the matting agents employed in the invention may be either organic substances or inorganic 
substances. Examples of the inorganic substances include silica described in Swiss Patent No. 330,158, etc.; glass 
powder described in French Patent No. 1,296,995, etc.; and carbonates of alkali earth metals or cadmium, zinc. etc. 
described in U.K. Patent No. i. 173,1 81 , etc. Examples of the organic substances include starch described in U.S. Pat. 
No. 2,322,037. etc.; starch derivatives described in Belgian Patent No. 625,451 , U.K. Patent No. 981 ,1 98, etc.; polyvinyl 
alcohols described in Japanese Patent Publication No. 44-3643, etc.; polystyrenes or polymethacrylates described in 
Swiss Patent No. 330,158, etc.; polyacrylonitriles described in U.S. Pat. No. 3,079,257, etc.; and polycarbonates de- 
scribed in U.S. Pat. No. 3,022,169. 

[0179] The matting agent used in the invention preferably has an average particle diameter of 0.5 to 10 urn, and 
more preferably of 1.0 to 8.0 um Furthermore, the variation coefficient of the size distribution is preferably not more 
than 50%, is more preferably not more than 40%, and is still more preferably not more than 30%. The variation coefficient 
of the grain size distribution as described herein is is a value represented by the following formula: 

(standard deviation of particle size/ average particle size)x 1 00. 

Addition methods of the matting agent include those in which a matting agent is previously dispersed into a coating 
composition and is then coated, and prior to the completion of drying, a matting agent is sprayed. When plural matting 
agents are added, both methods may be employed in combination. 

[01 801 Suitable supports used in the photothormographic imaging materials of the invention include various polymeric 
materials, glass, wool cloth, cotton cloth, paper, and metals (such as aluminum). Flexible sheets or roll-convertible one 
are preferred. Examples of preferred support used in the invention include plastic resin films such as cellulose acetate 
film, polyester film, polyethylene terephthalate film, polyethylene naphthalate film, potyamide film, polyimide film, cel- 
lulose triacetate film and polycarbonate fihro, and biaxially stretched polyethylene terephthalate (PET) film is specif ically 
preferred. The support thickness is 50 to 300 urn, and preferably 70 to 1 80 um. 

[01 81 J To improve electrification properties of photothermographic imaging materials, metal oxides and/or conductive 
compounds such as conductive polymers may be incorporated into the constituent layer. These compounds may be 
incorporated into any layer and preferably into a sublayer, a backing layer, interlayer between the light sensitive layer 
and the sublayer. Conductive compounds described in U.S. Patent No. 5,244,773, col. 14-20. 
[0182] It is preferred to form a filter layer on the same side as or on the opposite side to the light sensitive layer or 
to allow a dye or pigment to be contained in the light sensitive layer to control the amount of wavelength distribution 
of light transmitted through the light sensitive layer of photothermographic imaging materials relating to the invention. 
Commonly known compounds having absorptions in various wavelength regions can used as .a dye, in response to 
spectral sensitivity of the photothermographic material. 

[0183] In cases where the photothermographic imaging material relating to the invention are applied as a image 
recording material using infrared light is preferred the use of squarilium dye containing a thiopyrylium nucleus (also 
called as thiopyrylium squarilium dye), squarilium dye containing a pyrylium nucleus (also called as pyrylium squarilium 
dye) , thiopyrylium chroconium dye similar to squarilium dye or pyrylium chroconium. The compound contai ning a squar- 
ilium nucleus is a compound having a 1 -cyclobutene-2-hydroxy-4one in the molecular structure and the compound 
containing chroconium nucleus is a compound having a 1 -cydopentene-2-hydroxy,4.5-dione in the molecular structure, 
in which the hydroxy group may be dissociated. Hereinafter, these dyes are collectively called a squarilium dye Com- 
pounds described in JP-A 8-201 959 are also preferable dyes. 

[01 84] The developing conditions for photographic materials are variable, depending on the instruments or appara- 
tuses used, or the applied means and typically accompany heating the imagewise exposed photothermographic im- 
aging material at an optimal high temperature. Latent images formed upon exposure are developed by heating the 
photothermographic material at an intermediate high temperature (ca. 80 to 200° C, and preferably 100 to 200° C) 
over a sufficient period of time (generally, ca. 1 sec. to ca. 2 min.). Sufficiently high image densities cannot be obtained 
at a temperature lower than 80* C and at a temperature higher than 200° C, the binder melts and is transferred onto 
the rollers, adversely affecting not only images but also transportability or the thermal processor. An oxidation reduction 
reaction between an organic silver salt (functioning as an oxidant) and a reducing agent is caused upon heating to 
form silver images. The reaction process proceeds without supplying any processing solution such as water from the 
exterior. 

[0185] Heating instruments, apparatuses and means include typical heating means such as a hot plate, hot iron hot 
roller or a heat generator employing carbon or white titanium. In the case of a photothermographic imaging material 
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provided with a protective layer, it is preferred to thermally process while bringing the protective layer side into contact 
with a heating means, in terms of homogeneous-heating, heat efficiency and working property. It is also preferred to 
conduct thermal processing while transporting, while bringing the protective layer side into contact with a heated roller. 
[01 86] One feature of the invention is that an image obtained through thermal development at a heating temperature 
5 of 123° C for 13.5 sec. exhibits an average contrast of 2.0 to 4.0 within the diffuse density range of 0.25 to 2.5 on a 
characteristic curve represented on orthogonal coordinates in which the unit length of the diffuse density ( Y-coordinate) 
and that of common logarithmic exposure (X-coordinate) are equivalent to each other. Such a contrast enables obtain- 
ing enhanced diagnosis recognition, even in the case of a relatively low silver coverage. 

[01 87] Exposure of photothermographic imaging materials desirably uses a light source suitable to the spectral sen- 

10 sitivity of the photothermographic materials. An infrared-sensitive photothermographic material, for example, is appli- 
cable to any light source in the infrared light region but the use of an infrared semiconductor laser (780 nm, 820 nm) 
is preferred in terms of being relatively high power and transparent to the photothermographic material. 
[0188] In the invention, exposure is preferably conducted by laser scanning exposure and various methods are ap- 
plicable to its exposure. One of the preferred embodiments is the use of a laser scanning exposure apparatus, in which 

75 scanning laser light is not exposed at an angle substantially vertical to the exposed surface of the photothermographic 
material. The expression "laser light is not exposed at an angle substantially vertical to the exposed surface 1 * means 
that laser light is exposed preferably at an angle of 55 to 88°, more preferably 60 to 86°, still more preferably 65 to 
84° , and optimally 70 to 82*. When the photothermographic material is scanned with laser light, the beam spot diameter 
on the surface of the photosensitive material is preferably not more than 200 urn, and more preferably not more than 

20 1 00 \im. Thus, the smaller spot diameter preferably reduces the angle displaced from verticality of the laser incident 
angle. The lower limit of the beam spot diameter is 1 0 um The thus configured laser scanning exposure can reduce 
deterioration in image quality due to reflected light, such as occurrence of interference fringe-like unevenness. 
[01 89] In the second preferred embodiment of the invention, exposure applicable in the invention is conducted pref- 
erably using a laser scanning exposure apparatus producing longitudinally multiple scanning laser light, whereby dc- 

25 terioration in image quality such as occurrence of interference fringe-like unevenness is reduced, as compared to 
scanning laser light with longitudinally single mode. Longitudinal multiplication can be achieved by a technique of 
employing backing light with composing waves or a technique of high frequency overlapping. The expression "longi- 
tudinally multiple" means that the exposure wavelength is not a single wavelength. The exposure wavelength distribu- 
tion is usually not less than 5 nm and not more than 10 nm. The upper limit of the exposure wavelength distribution is 

^0 not specifically limited but is usually about 60 nm. 

[01 90] In the third preferred embodiment of the invention, it is preferred to form images by scanning exposure using 
at least two laser beams. The image recording method using such plural laser beams is a technique used in image- 
writing means of a laser printer or a digital copying machine for writing images with plural lines in a single scanning to 
meet requirements for higher definition and higher speed, as described in JP-A 60-1 6691 6. This is a method in which 

35 laser light emitted from a light source unit is deflection-scanned with a polygon mirror and an image is formed on the 
photoreceptor through an f6 lens, and a laser scanning optical apparatus similar in principle to an laser imager. 
[0191] In the image-writing means of laser printers and digital copying machines, image formation with laser light on 
the photoreceptor is conducted in such a manner that displacing one line from the image forming position of the first 
laser light, the second laser light forms an image from the desire of writing images with plural lines in a single scanning. 

^o Concretely, two laser light beams are close to each other at a spacing of an order of some ten um in the sub-scanning 
direction on the image surface; and the pitch of the two beams in the sub-scanning direction is 63.5 u,m at a printing 
density of 400 dpi and 42.3 \im at 600 dpi (in which the printing density is represented by "dpi", i.e., the number of dots 
per inch). As is distinct from such a method of displacing one resolution in the sub-scanning direction, one feature of 
the invention is that at least two laser beams are converged on the exposed surface at different incident angles to form 

45 images. In this case, when exposed with N laser beams, the following requirement is preferably met: when the exposure 
energy of a single laser beam (of a wavelength of \ nm) is represented by E, writing with N laser beam preferably 
meets the following requirement: 

so 0.9xE*EnxNS 1.1 xE 

in which E is the exposure energy of a laser beam of a wavelength of X nm on the exposed surface when the laser 
beam is singly exposed, and N laser beams each are assumed to have an identical wavelength and an identical ex- 
posure energy (En). Thereby, the exposure energy on the exposed surface can be obtained and reflection" of each 
55 laser light onto the image forming layer is reduced, minimizing occurrence of an interference fringe. In the foregoing, 
plucal laser beams having a single wavelength are employed but lasers having different wavelengths may also be 
employed. In such a case, the wavelengths preferably faD within the following range: 
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(X-30)<X 1 ,X 2 , - X n < (X + 30). 

[0192] In the first, second and third preferred embodiments of the image recording method of the invention, lasers 
for scanning exposure used in the invention include, for example, solid-state lasers such as ruby laser, YAG laser, and 
glass laser; gas lasers such as He-Ne laser, Ar laser, Kr ion laser, C0 2 laser, Co laser, He-Cd laser, N 2 laser and eximer 
laser, semiconductor lasers such as InGa laser, AIGaAs laser, GaAsP laser, InGaAs laser, InAsP laser, CdSnP 2 laser, 
and GSb laser; chemical lasers; and dye lasers. Of these, semiconductor lasers of wavelengths of 600 to 1200 nm are 
preferred in terms of maintenance and the size of the light source. When exposed onto the photothermographic imaging 
material in the laser imager or laser image-setter, the beam spot diameter on the exposed surface is 5 to 75 urn as a 
minor axis diameter and 5 to 100 urn as a major axis diameter. The laser scanning speed is set optimally for each 
photothermographic material, according to its sensitivity at the laser oscillation wavelength and the laser power. 
[01 93] It is preferred that when subjected to thermal development, the photothermographic imaging material contains 
an organic solvent of 5 to 1 000 mg/rn* The organic solvent content is more preferably 1 00 to 500 mg/m 2 . The solvent 
content within the range described above leads to a thermally developable photosensitive material with low fog density 
as well as high sensitivity. Examples of solvents include Ketones such as acetone, isophorone, ethyl amyl ketone, 
methyl ethyl ketone, methyl isobutyl ketone; alcohols such as methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl 
alcohol, n-butyl alcohol, Isobutyl alcohol, diacetone alcohol, cyclohexanol, and benzyl alcohol; glycols such as ethylene 
glycol, dimethylene glycol, Irielhylene glycol, propylene glycol and hexylene glycol; ether alcohols such as ethylene 
glycol monomethyl ether, and dimethylene glycol monomethyl ether; ethers such as ethyl ether, dioxane, and Isopropyl 
ether; esters such as ethyl acetate, butyl acetate, amyl acetate, and isopropyl acetate; hydrocarbons such as n-pentane, 
n-hexane, n-heptane, cyclohexene, benzene, toluene, xylene; chlorinated compounds such as chloromethyl, chlo- 
romethylene, chloroform, and dichlorobenzene; amines such as monomethylamine, dimethylamine, triethanol amine, 
cthylcnediaminc, and triethylamino; and water, formaldehyde, dimcthylformaldchyde, nrtromethane, pyridine, toluidine! 
tetrahydrofuran and acetic acid. The solvents are not to be construed as limiting these examples. These solvents may 
be used alone or in combination. 

[0194] The solvent content in the photothermographic material can be adjusted by varying conditions such as tem- 
perature conditions at the drying stage, following the coating stage. The solvent content can be determined by means 
of gas chromatography under conditions suitable for detecting the solvent. 

EXAMPLES 

[0195] The present invention will be further described based on examples but embodiments of the invention are by 
no means limited to these examples. 

Example 1 - 

Preparation of a Subbed PET Photographic Support 

[01 96] Both surfaces of a biaxially stretched thermally fixed 1 75 urn PET film, available on the market, was subjected 
to corona discharging at 8 w/m 2 -min. Onto one side of the film, the subbing coating composition a-1 descried below 
was applied so as to form a dried layer thickness of 0.8 urn, which was then dried. The resulting coating was designated 
Subbing Layer A-1 . Onto the opposite surface, the subbing coating composition b-1 described below was applied to 
form a dried layer thickness of 0.8 urn The resulting coating was designated Subbing Layer B-1 . 



Subbing Coating Composition a-1 




Latex solution (solid 30%) of a copolymer consisting of butyl acrylate (30 weight%). t-butyl acrylate (20 

weight %) styrene (25 weight%) and 2-hydroxy ethyl acrylate (25 weight )% 

(C-1) 

Hexamethylene-1 ,6-bis(ethyleneurea) 
Water to make 


270 g 

0.6 g 
0.8 g 
1 liter 






Subbing Coating Composition b-1 




Latex liquid (solid portion of 30%) of a copolymer consisting of butyl acrylate (40 weight %) styrene (20 
weight %) glycidyl acrylate (25 weight %) 


270 g 
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(continued) 



Subbing Coating Composition b-1 




(C-1) 

Hexamethylene-1,6-bis(ethyleneurea) 
Water to make 


0.6 g 
0.8 g 
1 liter 



[01971 Subsequently, the surfaces of Subbing Layers A-1 and B-1 were subjected to corona discharging with 8 w/ 
w m 2 -minute. Onto the Subbing Layer A-1 , the upper subbing layer coating composition a-2 described below was applied 
so as to form a dried layer thickness of 0.8 ujm, which was designated Subbing Layer A-2, while onto the Subbing 
Layer B-1, the upper subbing layer coating composition b-2 was applied so at to form a dried layer thickness of 0.8 
urn, having a static preventing function, which was designated Subbing Upper Layer B-2. 



Upper Subbing Layer Coating Composition a-2 


Gelatin in an amount (weight) to make 0.4 g/m 2 


(C-1) 


0.2 g 


(C-2) 


0.2 g 


(C-3) 


0.1 g 


Silica particles (av. size 3 urn) 


0.1 g 


Water to make 


1 liter 



25 



30 



35 



40 



Upper Subbing Layer Coating Composition b-2 



(C-4) 

Latex solution (solid 20% comprising) (C-5) as a substituent 

Ammonium sulfate 

(C-6) 

Polyethylene glycol (average 
molecular weight of 600) 
Water to make 



(C-1) 



C9H1. 




-O — f- CH 2 CH 2 0-)-jj- SO3 Na 



60 g 
80 g . 
0.5 g 
12g 

6g 
1 liter 



45 



50 



(C-2) 



C 9 H 19— /\-0 — f CHaCHaO-Jj-SOj Na 
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(C-3) 



10 



IS 



20 



25 



30 



35 



(C-4) 



(C-5) 



CH2=CHCON NCOCH=CH 2 
COCHsCH^ 



-+c*-£fe -ff — f«H a, 

^|| COOH COOH 



-5000 



SC^Na 

(Mn is a number average molecular weight) 
x:y = 75:25 (weight ratio) 



COOH 



COOC4H*(n) 



4 ch 2— ^ 4 ch 2- 

CONH 2 



CH 3 



CH 



COOC 4 H 9 (n) 

p:g:r:S:t = 4 0 : 5 : 10 :,5 : 40 (weight ratio) 



40 



45 



so 
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(C-6) 



10 



H 2 -OCHr-CH^CH 2 
O 

HO-CH*— d+- > CH 2 

V 

CH2-OCH2— CH-CH 2 

o 



CH2-OCH2-Ctt-CH 2 
j:h — OH 

CH 2 -OCHr"CH^CH 2 
O 



15 



20 



30 



35 



40 



f 



H 2 - O-f- CH 2 — CH 2 - 0-CH 2 — CH- CH 2 — O JH 2 
OH 0 CHL 



CH2pCH-CH 2 
O 



CH 2 ' 



Mixture consisting of the three 
compounds illustrated above 

25 Back Layer-side Coating 

[0198] To 830 9 of methyl ethyl ketone (hereinafter, also denoted as MEK), 84.2 g of cellulose aeetate-butylate 
(CAB381-20, available from Eastman Chemical Co.) and 4.5 g of polyester resin (Vitel PE22008, available from Bostic 
Corp.) were added with stirring and dissolved therein. To the resulting solution was added 0.30 g of infrared dye 1 and 
4.5 g fluorinated surfactant (Surflon KH40, available from ASAH! Glass Co. Ltd.) and 2.3 g f luorinated surfactant (Meg- 
afag F120K, available from DAINIPPON INK Co. Ltd.) which were dissolved in 43.2 g methanol, were added thereto 
and stirred until being dissolved. Then. 75 g of silica (Siloid 64X6000, available from W.R. Grace Corp.), which was 
dispersed in methyl ethyt ketone in a concentration of 1 wt% using a dissolver type homogenizes was further added 
thereto with stirring to obtain a coating solution A for backing layer. 



Infrared sensitizing dye-1 
[0199] 



45 



C 2 H 5 OOC v 



CH— NH 



C 2 H 5 OOC 



CH— NH 




,COOC 2 H 5 



COOC 2 H 5 



50 



[0200] The thus prepared coating solution for a backing layer was coated on the back side of each of samples 1 
through 5 by an extrusion coaler and dried so as to have dry thickness of 3.5 urn Drying was carried out at a dry-bulb 
temperature of 100° C and a wet-bulb temperature of 10° C over a period of 5 min. 
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Preparation of Light-sensitive Silver Halide Emulsion A 
[0201] 



Solution At 




Phenylcarbamoyl gelatin 
Compound (A) (10% methanol solution) 
Potassium bromide 
Water to make 


88.3 g 

1 n ml 
I u mi 

0 32 g 

5429 ml 


Solution B1 




0.67 mol/l Aqueous silver nitrate solution 


2635 ml 


Solution CI 




Potassium bromide 
Potassium iodide 
Water to make 


51.55g 
147 g 
660 ml 


Solution D1 




Potassium bromide 
Potassium inrlirip 
Iridium chloride (1% solution) 
Water to make 


154.9 g 
4.41 g 
0.93 ml 
1982 ml 


Solution E1 




0.4 mol/l aqueous potassium bromide solution 
Amount necessary to adjust silver potential 




Solution F1 




Potassium hydroxide 
Water to make 


0.71 g 
20 ml 


Solution G1 




Aqueous 56% acetic acid solution 


18 ml 


Solution H1 




Anhydrous sodium carbonate 


172 g 



[0202] Compound (A) HO(CH 2 CH^ 0 -(CH(CH 3 )CH 2 0) ir CH 2 CH20) m H (m + n = 5 to 7) 

[0203] Using a stirring mixer described in JP-B 58-58288 and 58-58289. 1/4 of solution B1, the total amount of 
solution C1 were added to solution A1 by the double jet addition for4min 45 sec. to form nucleus grain, while maintaining 
a temperature of 45* C and a pAg of 8.09. After 1 mln., the total amount of solution F1 was added thereto. After 6 mln 
3/4 of solution B1 and the total amount of solution D1 were further added by the double Jet addition for 1 4 mln 1 5 sec ' 
while mainlining a temperature of 45» C and a pAg 01 8.09. After stirring for 5 mln., the reaction mixture was lowered 
to 40 c and solution G1 was added thereto to coagulate the resulting silver halide emulsion. Remaining 2000 ml of 
precipitates, the supernatant was removed and after adding 10 lit. water with stirring, the silver halide emulsion was 
again coagulated. Remaining 1500 ml of precipitates, the supernatant was removed and after adding 1 0 lit water with 
stirring, the silver halide emulsion was again coagulated. Remaining 1500 ml of precipitates, the supernatant was 
removed and solution HI was added. The temperature was raised to 60" c and stirring continued for 120 min Finally 
the pH was adjusted to 5.8 and water was added there to so that the weight per mol of silver was 1161 g and light- 
sensitive silver halide emulsion A was thus obtained. It was proved that the resulting emulsion was comprised of 
monodisperse silver iodobromide cubic grains having an average grain size of 0.058 urn. a coefficient of variation of 
gram size of 12% and a [100) face ratio of 92%. 

(0204) To the thus prepared emulsion were added 240 ml of a 0.5% methanol solution of sulfur sensitizer S-5 and a 

«.tT et ^ 01 SOl0,i ° n °'- 1/2Q m0le ^ a)ent 9° ld sensitizer Au-5 and the emulsion was chemically sensitized at 
55 C tor 120 mm. 
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Preparation of Powdery Organic Silver Salt A 

[0205] In 4720 ml water were dissolved 130.8 g of behenic acid, 67.7 g of arachidic acid, 43.6 g of stearic acid and 
2.3 g of palmitic acid at 80° C. The, after adding 540.2 ml of 1 .5M aqueous sodium hydroxide solution with stirring and 

5 further adding 6.9 ml of concentrated nitric acid, the solution was cooled to a temperature of 55° C to obtain an aqueous 
organic acid sodium salt solution. To the solution were added the silver halide emulsion obtained above (equivalent to 
0.038 mol silver) and 450 ml water and stirring further continued for 5 min., while maintained at a temperature of 55° 
C. Subsequently, 760 ml of 1M aqueous silver nitrate solution was added in 2 min. and stirring continued further for 
20 min., then, the reaction mixture was filtered to remove aqueous soluble salts. Thereafter, washing with deionized 

10 water and filtration were repeated until the filtrate reached a conductivity of 2 nS/cm. 

[0206] Using a flush jet dryer (produced by Seishin Kigyo Co., Ltd.), the thus obtained cake-like organic silver salt 
was dried under an atmosphere of inert gas (i.e., nitrogen gas) having a volume ratio shown in Table 1, according to 
the operation condition of a hot air temperature at the inlet of the dryer until reached a moisture content of 0.1%. The 
moisture content was measured by an infrared ray aquameter. 

15 

Preparation of Pre-dispersion A 

[0207] In 1457 g MEK was dissolved 14.57 g of polyvinyl butyral powder (Butvar B-79, available from Monsanto 
Corp.) and further thereto was gradually added 500 g of Ihe powdery organic silver salt to obtain pre-dispersion A, 
20 while stirring by a dissolver type homogenizer (DISPERMAT Type CA-40, available from VMA-GETZMANN). 

Preparation of Light-sensitive Emulsion 1 

[0208] Thereafter, using a pump, the pro-dispersion A was transferred to a media type dispersion machine (DIS- 
zs PERM AT Type SL-C1 2 EX : available from VMA-GETZMANN), which was packed 1 mm Zirconia beads (TORES ELAM, 
available from Toray Co. Ltd.) by 80%, and dispersed at a circumferential speed of B m/s and for 1 .5 min. of a retention 
time with a mill to obtain light-sensitive emulsion 1 . 

Preparation of Stabilizer Solution 

30 

[0209] In 4.97 g methanol were dissolved 1 .0 g of Stabilizer-1 and 0.31 g of potassium acetate to obtain stabilizer 
solution. 

35 Stabilizer-1 



40 




45 

Preparation of Infrared Sensitizing Dye Solution A 

[0210] In 31.3 ml MEK were dissolved 19.2 mg of infrared sensitizing dye (SD-1), 1 .488 g of 2-chlorobenzoic acid, 
2. 779 g of Stabilizer-2 and 365 mg of 5-methyl-2-mercaptobenzimidazole in a dark room to obtain an infrared sensitizing 
so dye solution A. 
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SD-1 



5 




10 

Stabilizer-2 



15 




Preparation of Additive Solution a 

[0211] In 110 g MEK were dissolved 27.98 g of developer 1,1 -bis(2-hydroxy-3,5-dimethylphenyl)-2-methylpropane, 
1 .54 g of 4-mcthylphthalic acid and 0.48 g of the infrared dye-1 to obtain additive solution a. 

25 

Preparation of Additive Solution b 

[021 2] Antifoggants-1 and -2 each of 1 .78 g were dissolved in 40.9 g MEK to obtain additive solution b. 

30 

Antif oggant-1 



35 




HBr Br 2 



40 

Antif oggant-2 



45 




so Preparation of Additive Solution c 

[021 3] Silver-saving agent H-94 of 5.0 g was dissolved in 45.0 g MEK to obtain additive solution c. 
Preparation of Light-sensitive Layer Coating Solution A 

55 

[0214] Under inert gas atmosphere (97% nitrogen), 50 g of the light-sensitive emulsion 1 and 15.11 g MEK were 
maintained at 21° C with stirring, and after adding 390 uJ of antifoggant-2 (1 0% methanol solution) thereto, the emulsion 
was further stirred for 1 hr. Further thereto. 494 u.m of calcium bromide (10% methanol solution) was added and the 
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emulsion was stirred for 1 0 min. Subsequently, 1 67 ml of the stabilizer solution was added and after stirring for 1 0 min., 
1.32 g of the infrared sensitizing dye solution A was added and stirred for 1 hr. Then, the mixture was cooled to 13° C 
and stirred for 30 min. Further thereto, 13.31 g of polyvinyl butyral (Butvar B-79, available from Monsant Co.) was 
added and stirred for 30 min. while maintaining the temperature at 1 3° C. and 1 .084 g of tetrachlorophthalic acid (9.4% 
5 MEK solution) and stirred for 15 min. Then, 12.43 g of additive solution a and 1.6 ml of 10% MEK solution of Desmodur 
N3300 (aliphatic isocyanate, product by Movey Co.) were successively added with stirring to obtain coating solution 
A of the light-sensitive layer. 

Preparation of Light-sensitive Layer Coating Solution B 

10 

[0215] Under inert gas atmosphere (97% nitrogen), 50 g of the light-sensitive emulsion 1 and 15.11 g MEK were 
maintained at 21° C with stirring, 1000 pi of chemical sensitizer S-5 (10% methanol solution) was added thereto and 
after 2 min., 390 um of antifoggant-2 (10% methanol solution) was added and stirred for 1 hr. Further thereto, 494 pm 
of calcium bromide (10% methanol solution) was added and after stirring for 10 min., gold sensitizer Au-5 of 1/20 

'5 equimolar amount of the chemical sensitizer was added and stirred for 20 min. Subsequently, 167 ml of the stabilizer 
solution was added and after stirring for 1 0 min., 1 .32 g of the infrared sensitizing dye solution A was added and stirred 
for 1 hr. Then, the mixture was cooled to 1 3° C and stirred for 30 min. Further thereto, 13.31 g of polyvinyl butyral 
(Butvar B-79, available from Monsant Co.) was added and stirred for 30 min. while maintaining the temperature at 13° 
C, and 1 .084 g of tetrachlorophthalic acid (9.4% MEK solution) and stirred for 15 min. Then, 12.43 g of additive solution 

20 a , 1 .6 ml of 1 0% M EK solution of Desmodur N3300 {aliphatic isocyanate, product by Movey Co.) and 4.27 g of additive 
solution b were successively added with stirring to obtain coating solution B of the light-sensitive layer 

S-5 

25 



30 

Au-5 

35 



40 




** Preparation of Light-sensitive Layer Coating Solution C 

[0216] Under inert gas atmosphere (97% nitrogen), 50 g of the light-sensitive emulsion 1 and 15.11 g MEK were 
maintained at 21 • C with stirring, 1 000 pi of chemical sensitizer S-5 (1 0% methanol solution) was added thereto and 
after 2 min., 390 pm of antifoggant-2 (1 0% methanol solution) was added and stirred for 1 hr. Further thereto, 494 pm 

so of calcium bromide (10% methanol solution) was added and after stirring for 10 min., gold sensitizer Au-5 of 1/20 
equimolar amount of the chemical sensitizer was added and stirred for 20 min. Subsequently, 1 67 ml of the stabilizer 
solution was added and after stirring for 1 0 min., 1 .32 g of the infrared sensitizing dye solution A was added and stirred 
for 1 hr. Then, the mixture was cooled to 13° C and stirred for 30 min. Further thereto, 13.31 g of polyvinyl butyral 
(Butvar B-79, available from Monsant Co.) was added and stirred for 30 min : while maintaining the temperature at 13° 

55 c, and 1 .084 g of tetrachlorophthalic acid (9.4% MEK solution) and stirred for 1 5 min. Then , 1 2.43 g of additive solution 
a, 1.6 ml of 10% MEK solution of Desmodur N3300 (aliphatic isocyanate, product by Movey Co.), 4.27 g of additive 
solution b and 10.0 g of additive solution c were successively added with stirring to obtain coating solution C of the 
light-sensitive layer. 



62 



BNSOOCtO: <EP 1 1B8068A2J_> 



EP1 168 066 A2 



Preparation of Matting Agent Solution 

[021 7] In 42.5 g M EK was dissolved cellulose acetate-butyrate (CAB 1 71 - 1 5, available from Eastman Chemical Co ) 
and further thereto, 5 g of calcium carbonate (Super-Pflex 200, available from Special Minerals Co.) was added and 
dispersed using a dissolver type homogenizer at 8000 rpm for 30 min. to obtain a matting agent dispersion. 

Preparation of Surface Protective Layer Coating Solution 

(021 8] In 865 g MEK were dissolved with stirring 96 g of cellulose acetate-butyrate (CAV 1 71 -1 5), 4 5 g of polymethyl 
methacrylic acid (Paraloid A-21, Rohm & Haas Co.). 4.5 g of vinylsulfone compound, 1 .0 g of benztriazole and 1 0 g 
of fluonnated surfactanr (Surflon KH 40). Then, 30 g of the matting agent dispersion was added with stirring to obtain 
a coating solution of the surface protective layer 



T5 HD-1:(CH 2 =CHS0 2 CH 2 ) 2 CHOH 
Preparation of Photothermographic Imaging Material Sample 10f> 

[0219] Using an extrusion coaler, as shown in Fig. 1 , the foregoing light-sensitive layer coaling solution A and surface 
*° protective layer coating solution were simultaneously coated to form light sensitive layer A and protective layer so that 
photothermographfc imaging material 1 00 was obtained, in which the silver coverage of the light sensitive layer A was 
2.0 g/m* and ^e dry Sickness of the protective layer was 2.5 urn. Drying was conducted using dried air af a drying 
temperature of 50* C and a dew point of 10° C over a period of 1 0 min. 

2s Preparation of Sample 101 A 

[0220} Using an extrusion coater, as shown in Fig. 1 , the foregoing light-sensitive layer coating solutions B, C and 
surface protective layer coating solution were simultaneously coated to form light sensitive layers B and C and a 
protective layer so that photothermographic imaging material Sample 1 01 A was obtained, in which the silver coverage 
of the light sensitive layer B was 0.7 g/m* and the dry thickness of the protective layerwas 2.5 ujti. Drying was conducted 
using dned air at a drying temperature of 50° C and a dew point of 10° C over a period of 1 0 min. 

Preparation of Sample 101B 

[0221] Using an extrusion coater, as shown in Fig. 1 , the foregoing light-sensitive layer coating solution B and surface 
protective layer coating solution were simultaneously coated to form light sensitive layers B and a protective layer, and 
the light sensitive coating solution C was coated on the opposite side of the support so that photothermographic imaging 
material Sample 1 01 B was obtained, in which the silver coverage of the light sensitive layer B was 0 7 g/m* and the 
dry thickness of the protective layer was 2.5 jim. Drying was conducted using dried air at a drying temperature of 50* 
C and a dew point oMO'Covera period of 10 min. 

Preparation of Samples 102A, 102B through 104A and 104B 

[0222] Samples l02Aand 102B through 1 04 A and 104B we re prepared similarly to Samples 10!Aand 101B except 
that the silver saving agent contained in additive solution c was varied. In the designation of each sample "A" denotes 
a coat having two or more light sensitive layers on one side of the support and 'B' denotes acoat having light sensitive 
layers on both side of the support. 

Preparation of Samples 105 A, 105B, 106A and 1 06B 

[0223] Samples 105A, 105B, 106A and 106B 4B were prepared similarly to Samples 101 A and 101B, except that 
the antifoggant contained in additive solution b was varied. 

Example 2 

Preparation of Organic Silver Salt Dispersion 

[0224] To a mixture of 7 g of stearic acid. 4 g of arachidic acid. 36 g of behenic acid and 850 ml distilled water at 90* 
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C ( 187 ml of aqueous 1 mot/I sodium hydroxide solution was added with stirring to undergo reaction for 120 min. and 
after adding 71 ml of 1 mol/l nitric acid solution, the temperature was lowered to 50° C. Then, 1 25 ml aqueous solution 
containing 21 g of silver nitrate was added in 100 sec, while vigorously stirring and allowed to stanf for 20 min. There- 
after, solids were filtered by suction filtration to remove soluble salts and washed with water until the filtrate reached 

5 a conductivity of 30 uS/cm. To the thus obtained solids was added 1 00 g of aqueous 1 0% solution of P VA 205 (polyvinyl 
alcohol, available from KURARE Co., Ltd.) and after adding water to make the total amount of 270 g, the mixture was 
preliminarily dispersed by an automatic mortar to obtain a coarse dispersion of an organic silver salt. The dispersion 
was further dispersed using Nanomizer (available from NONOMIZER Co.) at a collision pressure of 98.07 MPa to 
obtain an organic silver salt dispersion. The thus obtained dispersion was comprised of needle-form organic silver salt 

10 particles exhibting a mean breadth of 0.04 um a mean length of 0.8 urn and a coefficient of variation of 30%. 

Preparation of Reducing Agent Dispersion 

[0225] To 850 g of water, 100 gof 1 ,1 -bis(2-hydroxy-3,5-dimethylpheny0-3.5,5-trimethylhexane (reducing agent) and 
15 50 g of hydroxypropyl cellulose were added and sufficiently mixed to obtain slurry. The slurry was put into a vessel, 
together with 840 g of zlrconia beads having a mean diameter of 0.5 mm and dispersed using a dispersion machine 
(1/4G Sandgrinder Mill, available from IMEX Co.) bower a period of 5 hrs. to obtain a reducing agent dispersion. 

Preparation of Organic Polyhalogenide Dispersion 

20 

[0226] To 940 g of water, 50 g (0.127 moles) of tribromomethylsulfonylbenzene and 10 g of hydroxypropyl cellulose 
were added and sufficiently mixed to obtain slurry. The slurry was put into a vessel, together with 840 g of zirconia 
beads having a mean diameter of 0.5 mm and dispersed using a dispersion machine (1/4G Sandgrinder Mill, available 
from IMEX Co.) bower a period of 5 hrs. to obtain an organic polyhalogenide dispersion. 

25 

Preparation of Silver-saving Agent Dispersion 

[0227] To 940 g of water, 10 g of silver-saving agent H-94 and 10 g of hydroxypropyl cellulose were added and 
sufficiently mixed to obtain slurry. The slurry was put into a vessel, together with 840 g of 2irconia beads having a mean 
30 diameter of 0.5 mm and dispersed using a dispersion machine ( 1 /4G Sandgrinder Mill, available from IM EX Co.) bower 
a period of 5 hrs. to obtain an organic polyhalogenide dispersion. 

Preparation of Light-sensitive Silver Halide Emulsion 

35 [0228] In 1 000 ml water were dissolved 20 g of phthalated gelatin and 30 mg of potassium bromide. After adjusting 
the temperature and the pH to 35 °C and 5.0, respectively, 159 ml of an aqueous solution containing 18.6 g of silver 
nitrate and 0.9 g of ammonium nitrate and 159 ml of an equimolar aqueous solution containing potassium bromide, 
potassium iodide (in a molar ratio of 98 to 2) were added over a period of 10 minutes by the controlled double-jet 
method, while the pAg was maintained at 7.7. Then, 476 ml of an aqueous solution containing 55.4 g of silver nitrate 

<to and 2 g of ammonium nitrate and an aqueous solution containing dipotassium hexachloroiridate of 10 u/nol/l and 
potassium bromide of 1 mol/l were added over a period of 30 minutes by the controlled double-jet method, while the 
pAg was maintained at 7.7. Thereafter, 1 g of 4-hydroxy-6-methyl-1 ,3,3a.7-tetraazaindene (stabilizer) was added and 
the pH was lowered to perform coagulation washing to remove soluble salts. Then, 0.1 g of phenoxyethanol was added 
and the pH and pAg were adjusted to 5.9 and 8.2, respectively to obtain a cubic silver lodobromide grain emulsion 

45 (having an average core iodide content of 8 mol%, an overall average Iodide content of 2 mol%, an average grain size 
of 0.05 jim, a coefficient of variation of grain projected area of 8% and a [1 00] face proportion of 85%). 
[0229] The thus obtained silver halide grain emulsion was healed to 60° C and adding sodium thiosulf ate of 85 pmol, 
2,3,4,5,6-pentaftuorophenytdiphenylphosphine selenide of 11 jimol, a tellurium compound of 1 5 jimol, chloroauric acid 
of 3 nmol and thiocyanic acid of 270 nmol, each per mol of silver, the emulsion was ripened for 1 20 min . After completion 

50 of ripening, the emulsion was rapidly cooled to 40° C and 1 00 u/nol of a sensitizing dye was added and after stirring 
for 30 min., the emulsion was rapidly cooled to 30° C to obtain a silver halide emulsion. 
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Preparation of Emulsion Layer Coaling Solution 

[0230] To 1350 g of the organic silver salt dispersion were added 140 ml of 20% aqueous PVA solution, 37 ml of 
10% aqueous phthalazine solution, 220 g of the reducing agent dispersion and 61 g of the organic polyhalogenide 
then was mixed 1100 g of LACSTAR3307B (available from DAINIPPON INK Co., Ltd., SBS latex mainly comprised of 
styrene-butadine copolymer having an average dispersing particle size of 0.1 to 0.15 nm and an equilibrium moisture 
content 0.6% at 25" C), and 1 20 g of the foregoing silver halide emulsion was further mixed to prepare a coating solution 
for the emulsion layer, in which the pH was adjusted to 5.0 with 11 mol/1 sulfuric acid. 

Preparation of Emulsion-layer-side Intertayer Coating Solution 

[0231 ] In 900 ml water was dissolved 1 00 g of MP203 (modified polyvinyl alcohol, available from KURARE Co. , Ltd.) 
and 2 ml of 5% aqueous sodium di(2-ethylhexyl)-sulf ©succinate solution was further added thereto. 

Preparation of Protective Layer Coating solution 

[0232] In 1110 ml warm water was dissolved 145 g of inert gelatin, and 400 g of 20% polyethylacrylate latex, 57 ml 
of 1 mol/l sulfuric acid, 10 ml of 5% aqueous sodium di(ethylhexyl)-sulfosuccinate solution and 280 ml of 1 0% phthalic 
acid methanol solution were added thereto to prepare a coating solution of the emulsion layer side protective layer. 

Preparation of Over-coat Layer Coating Solution 

[0233J In 1 650 ml warm water was dissolved 129 g of inert gelatin, and 1 30 g of 1 2% polyethylacrylate fine particles 
(having an average particle size of 2.5 urn), S5 ml of 1 mol/l sulfuric acid, 20 ml of 1 mol/l sulfuric acid and 20 ml of 5% 
aqueous sodium di(ethylhexyl)-sulfosuccinate solution and 280 ml of 10% phthalic acid methanol solution were added 
thereto to prepare a solution. The thus prepared solution was continuously mixed with 2% aqueous solution of potas- 
sium chromate (III) sulfate (hardener) in a ratio of 1:0.3 to prepare a coating solution of the over-coat layer. 

Preparation of Back Layer Coating Solution 

[0234] Using 1/16 sand grinder mill (product by Imex Co.), 10 g of a mixture of Solid base, N,N' N" KP-tetraethyl- 
guanidine and 4-carboxysulfonyl-phenylsulfone in a molar ratio of 1 :2 was dispersed in 88 g water to obtain a base 
solution.Anorganicsolventphaseinwhich2.1 gof a basic dye precursor and 7.9 g of a acidic material 0 1 g(1 990x10-* 
moles) of an antihalation dye and 10 g of ethyl acetate were dissolved was mixed with an aqueous phase comprised 
of 1 0 g of polyvinyl alcohol and 80 g water and emulsified at ordinary temperature to obtain a dye solution (having an 
average particle size 6f 2.5 urn). The forgoing base solution of 39 g, 26 g of the dye solution and 36 g of 1 0% aqueous 
polyvinyl alcohol solution were mixed to obtain a coating solution for a back layer. 
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50 Coating Solution of Protective Layer of Back Layer 

[0235] In 480 g water wore dissolved 20 g of gelatin, 0.6 g of polymethyl mcthacrylatc (having an average particlo 
size of 7 u,m), 0.4 g of sodium dodecylben2enesulfonate and 1 g of X-22-2809 (silicone compound, available from 
SHINETSU Silicone Co., Ltd.) to obtain a coating solution of a protective layer for the back layer 

55 

Preparation of Sublayer Coating Solution A 

[0236] To 200 ml of polyester copolymer dispersion, PESRESIN A-515GB (30%, available from TAKAMATSU YUSHI 
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Co., Ltd.) were added 50 g of fine polystyrene particles (having an average particle size of 0.2 pm) and 20 mJ of 
Surfactant A (1 % solution) and 1 000 ml distilled water was further added to obtain a sublayer coating solution. 

Surfactant A 
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Preparation of Sublayer Coating Solution B 

[0237] To 680 ml distilled water were added 200 ml of styrene-butadiene copolymer dispersion (styrene/butadiene/ 
itaconic acid = 47/50/3 by weight ratio, and a concentration of 30%) and 0.1 g of fine polystyrene particles (having an 
average particle si2e of 2.5 nm) were added and distilled water was further added to make 1 000 ml to obtain a sublayer 
coating solution B. 

Preparation of Sublayer Coating Solution C 

[0238] Inert gelatin of 10 g was dissolved in 500 ml distilled water and 40 g of an aqueous dispersion of stannous 
oxide/antimony oxide composite particles (40%) was added thereto, then, was ter was further added to make the total 
amount of 1 000 mo to obtain a sublayer coating solution C. 

Preparation of Subbed Support 

[0239] One side (light sensitive layer side) of a 1 75 |tm thick, biaxially stretched polyethylene terephthalate support 
tinted with a blue dye shown below was subjected to a corona discharge treatment and further thereon, the foregoing 
sublayer coating solution A was coated using a bar coater so as to form a wet coating coverage of 5 ml/m* and dried 
at 1 80° C for 5 min to form a dry thickness of 0.3 urn. Subsequently, the opposite side (back side) of the support was 
also subjected to a corona discharge treatment, the foregoing sublayer coating solution B was coated using a bar 
coater so as to form a wet coating coverage of 5 ml/m* and a dry thickness of 0.03 \xm and dried at 180° C for 5 min 
to obtain a subbed support. 
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Preparation of Sample 107 

[0240] On the opposite side of the subbed support to the emulsion layer side, the foregoing back layer coating solution 
was coated at a flow rate giving an optical density of 0.8 at 810 nm, simultaneously with a coating solution of a back 
layer-side protective layer; then, on the support opposite to the back layer, the emulsion layer coating solution, interiayer 
coating solution, protective layer coating solution and overcoat layer coating solution were simultaneously coated in 
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this order from the support, in amounts of 82 ml/m 2 , 6.5 ml/m 2 , 12.5 ml/m 2 and 12 ml/m 2 , respectively, allowed to pass 
through a chilled zone at 10° C (and at a dew point of 0° C or lower), and then dried at 30° C and 40% RH and at a 
wind-velocity of 20 m/sec. 

Preparation of sample 108 

[0241] Sample 1 08 was prepared similarly to Sample 107, except that 1 0.0 g of a silver saving agent was added to 
the emulsion layer coating solution. 

Exposure and Processing 

[0242] The thus prepared photothermographic material samples Nos. 101 through 1 08 were each subjected to laser 
scanning exposure from the emulsion side using an exposure apparatus having a light source of 800 to 820 nm sem- 
iconductor laser of a longitudinal multi-mode, which was made by means of high frequency overlapping. In this case, 
exposure was conducted at an angle of 75° between the exposed surface and exposing laser light. The exposed 
photothermographic material was subjected to thermal development at 123° C for 13.5 sec, using a modified Dry Pro 
722 (available from Konica Corp.), while bringing the protective layer surface of the photothermographic material into 
contact with the heated drum surface. Exposure and thermal development were carried out In an atmosphere of 23° 
Cand50%RH. 

[0243] The thus obtained images were evaluated according to the following procedure. 
Evaluation of Photographic Performance 

[0244] Each sample was processed and subjected to sensitomctry. Thus, Samples 100 through 108 were each 
allowed to stand at 25° C and 55% RH for 1 0 days and using Dry Pro 722 at room temperature, samples were stepwise 
exposed at decreasing exposure energy levels by log E of 0.5, step by step from the maximum output and automatfcally 
developed at 123 a C for 13.5 sec. The thus processed samples were subjected to sensitometry using a transmission 
densitometer, PDM65 (available from Konica Corp.) and the obtained results were subjected to computer processing 
to obtain characteristic curves. From the characteristic curve obtained by plotting the diffuse density (Y-axis) against 
the common logarithm of the exposure (X-axis), the mean gradation, Ga between densities of 0.25 and 2.5 was de- 
termined. Sensitivity was represented by a relative value of the reciprocal of exposure giving a density of 1 .0 plus the 
minimum density (Dmin), based on the sensitivity of Sample 100 being 100. Results are shown in Table 1 . 
[0245] The hue angle (h^) was determined in such a manner that processed samples were measured with respect 
to areas corresponding to the minimum density and an optical density (D) of 1.0, using an ordinary light source, D65 
as defined in CIE and a spectral colorimeter CM-508d (available from Minolta Co., Ltd.) at a visual field of 2°. 
[0246] The correlated color temperature was measured in such a manner that each film sample having an optical 
density of 1 .0 was placed on a viewing box (using a white fluorescent lamp and a diffusion plate) and measured using 
a spectral radiation luminance meter (SR-1 , available from TOPCON Co. , Ltd.). As is well known, the color temperature 
is of a solid surface, which is the temperature of a black body from which the radiant energy has essentially the same 
spectral distribution as that from the surface. The term, the correlated color temperature is a definite name of simply 
being called a color temperature. The color of a light source, which is not completely the same as spectral distribution 
of emission of a complete black body exhibiting temperature T c (K) is represented by approximation of an emission 
temperature of a complete black body exhibiting temperature T^ (K). Such a correlated color temperature, in general, 
is not related with the temperature of a light source and color of the light source is represented in term of a temperature 
of a complete black body, through the temperature of the complete black body. The correlated color temperature related 
to color rendering. 

Evaluation of Storage Stability 

[0247] Samples 1 00 through 1 08 were aged for 1 0 days under the following condition A or B, exposed and processed, 
and the obtained images were subjected to densitometry, then, the difference between densities under the conditions 
A and B, i.e., Dmin(B) - Dmin(A) was determined as a measure of storage stability: 

Condition A: 25° C and 55% RH 
Condition B: 40° C and 80% RH. 
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Evaluation of Image Storage Stability 



50?a f mi 'f ^ ,0 ,hC Ua,i ° n °' P h0,0 9 ra P hic Performance, after being allowed to stand for 10 days under con 
d. ton A, samples were each exposed arid processed and after allowed to stand for 7 days at 2S» C andaVRHiinlr 
a fluorescent lamp, each.sample was evaluated with respect to *na 9 e cotor tone. £SK Z SE££ll 



No problem in image tone, 
Substantially no problem in image for practical use, 
Slightly yellowish but acceptable levels to practical use 
Unpleasant image tone and possibly problems in practical use, 
Marked changes in image tone and unacceptable levels to practical use. 

[0249] Results are shown in Table 1 . 
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3° Example 3 

Preparation of Photothcrmographic Material Sample 

55 pSurr h0t ° ther ^ aPhlC materla ' SamP,eS 201 thr ° U9h 230 WGre Pr6pared ln accorda ^ with the following 
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Surface Treatment of Support 



[0252] Both sides of a blue-tinted, 1 75 urn thick polyethylene terephthalate film exhibiting a density of 0 1 60 (meas- 
uredby a densitometer. PDA-65. available from Konica Corp.) were subjected to corona discharge treatment at 8 W/ 



Preparation of Silver Halide Emulsion 

io ESLiJ 00 m ' ? .K 6i °!!i 2e « !!? f Were diSS0,Ved 7 5 9 °' 9e,a,in and 1 0 m 9 of Potassium bromide. After adjusting 
l„d 1 Uf ? ,he PH ,0 35 C a " d 3 °" ""P"""* 370 <>» aqueous solution containing 74 g silver nitratl 
l 8 ;i o a ; aq , ue< \ us *°'"«°" staining potassium bromide, potassium iodide (in a molar ratio of 98 to 2) and 

ih Z ,kT a 9 md ' Um Ch, ° nde WSre added 0ver a per,od °' 10 minu,es b V lha co "««>»ed double-jet me hod 
11 JEE? ma,nt M ne ^ 8, T 7 /- Thereaft6r ' W™^™^" ,3.3a,7-tetraa 2 aindene was added and the pH 
was adjusted to 5 us.ng NaOH. There was obtained cubic silver iodobromide grains having an average grain size of 

,if 2fi B r " 0n Z ° mCSenl ~ ,h6 Pr0jeCUOn area e<,Uivalent diameter •» " i"** a "<" ba P^PorSon K. £ 00} 
Star T^* W8S ,,0CCU,a,ea ,0 rem0Ve S0,uble satts - "WW a «<**"' a «"9 agen and 

szxz&z srr no1 was added and ,he ph and pA9 were adjus,ed » 5 » ^ ™- ™^ «° 

Preparation of Organic Silver Salt/Silver Halide Mixture 

'^k 4720 , m ' W3ter Were disso,vec, 1 11 -4 9 of behenic acid, 83.8 g of arachidic acid and 54.9 g of stearic acid 
ml2 ™^'^ r » 9 ^ m ' .°' 1 5M aqUe0US SOd ' Um hydroxide solu,ion wi,h s,i ™9 and further adding 6.9 
rJdlun? 22 ^ xT'* h ° SO ' Utton W8S CO ° ted ,0 8 tem P Grature °' 55- C to obtain an aqueous organic acid 
l^lri^TT- J 0 ****"™™* add8d <he Si,Vor ha,idB emu,si0 " stained above (equivalent to 0.038 mo. 
ouenl 760 ™. 8nd "T? ' U,ther C ° n,inUed '° r5 min - WhHe malntaifted at a tWrium of 55- C. Subse- 

then L r!LTiL° Z aqUeou *, s,,ver ni,ra,c solu,io " In 2 mln. and stirring continued further for 20 min.. 

hen the reachon m,xture was filtered to remove aqueous soluble salts. Thereafter, washing with deionized water and 
mrat,on were repeated unti. the fHtrate reached a conductivity of 2 pS/cm. and after subjecting to centSga. i Jyd^ 
hon the reachon product was dried with heated air a. 37- C unti. no reduction in weight was detected toSfn a 
powdery organic silver salt and silver halide. 

Preparation of Light Sensitive Emulsion-dispersing Solution 

[0255J In 1457 g methyl ethyl ketone was dissolved 14.57 g of polyvinyl butyral powder (ButvarB-79 available from 

S^lShil^ adde?d 500 9 ° f ,he ^^rganfc sihrer -It wSrtg by a 

fZ rS^nn r k I hereaf,er> the mix,ure was dis P a ™° ^ing a media type dispersion machine (available 
from Gettzmann Corp.), which was packed 1 mm Zr beads (available from Toray Co. Ltd.) by 80% at a circumferenhal 

Preparation of Light Sensitive Layer Coating Solution Em-1 A 

SS^S?^^ l " EK > wasa * ted "ndera nitrogen gas stream and maintained at a temperature of 7- C. while 
Sor 1 h? Z-fff 7.° rU^T han0 ' S ° ,U,i0n °' b ^«th y .acetoamide)dibromobromate was added and 
ouenJJ 1 1 2: I* m °' f °* methan °' S0,U,i0n of cateium Dromide was a *«* «* stirred for 1 5 mln.. Subse- 
quently, 1 8 ml of a mixture solution of dye stabillzer-1 and potassium acetate (by weight ratio of 1 5 a 20 wt% methanol 

i h T s,ab,,,2er - 2 wei 9" 1 °' ^50, a 0.1% MEK solution of the sensitizing dye) was added and 
T2t f /I" 6 temperature was towered " 13 * C and stirred further for 30 min. Further. 18 ml of a 0 2% 
ZSS S n" s ?t S,ab " iZer ' 3 ^ 3dded After 5 mjn ' 48 9 0f ^ bu ^ al wa » a *«ed and sufffclenW 

coatina^Z nfT^ h?'" 9 ^ * 13 ° ° aBd lhe ° ,he ' 0,,OW,n9 addl,ives were added '° P^e a 

coating solution of the light sensitive layer, Em-1 A. The foregoing procedure was carried out in a nitrogen gas sfream 
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Desmodur N3300 (aliphatic isocyanate, available from Movey Co.) 

Antifogganl |2-(tribromomethylsutfonyl)-pyridine] 

1 , 1 •bis(2-hydroxy-3 t 5-dimethylphenyl)-2-melhylpropane 

Tetrachlorophthalic acid 

4-Methylphthalic acid 




72 



BNSOCCIO: «EP 



EP 1 168 066 A2 



[0257] Infrared dye in amount giving an absorbance of 0.9 at the maximum absorplion ot the overai. light sensitive 
Preparation of Light Sensitive Layer Coating Solution Em-1 B 

f^L^T™" TJ^l 01 thC li9h! SSnSi,iVe ,ayer was P^Pared similarly to coating solution Em-1 A except 
USUI? 9 L° ?K° f Se0SitiVe emutei0 -^sing solution with maLining the ternp^re 
Z£Z£E£ ^ nP6ned " 30 mfn - ^ addin9 8X, °" 4 ^ A9 ° f S ° dium ^iosuifateV^ 

Preparation of Coating Solutions Em-1C through Em-IH 

[0259] Coating solutions of the light sensitive layer. Em-1C through Em-IH were each prepared similarlv to coatinc 
Preparation of Coating Solution Em-2A 

[0260] Coaling solution Em -2 A was prepared similarly to coaling solution Em-1A, except that a comparative maxi- 
mum dens.ty-enhancing agent-1 of 3x10-* mol/mol Ag (1 0 wt% methanol solution) was added C ° mpara " Ve md *' 

Preparation of Coating Solutions Em-2B through Em-2H 

IT,!! if 0 ?*" 9 S0 ' U,i °u S °' li9ht SenS,,iVe ' ayer ' Em " 2B throu 9 h Em - 2H were cac " P~pared similarly to coatinq 
* h eXC T Cha,C09en 6enSfti2e,S WerS added - maximum d-sity-enhanc°ng agent-1 wa 7r£Z£Z 
• ^ "0 4 ^ a9SntS * f0,mUla (2> and an,if °" amS " ,0 "" ula < 3 > — '^hl addXafshown in 

Preparation of Coating Solution Em-3A 

[0262J To 500 g of the foregoing light sensitive emulsion-dispersing solution, 1 00 g of methyl ethyl ketone f hereinafter 

ssrsiTS of?n E s was ,K dd ■? under a ni,ro9en gas s,rcam and maintaiaed * a K5S2 e of ; ; 

stimng. Then 4 ml of a 0.2% methanol solution of potassium thiocyanate and 2 ml of a 0 1% methanol sokntori S 
was added and stirred for 15 mm.. Subsequently. 1 .8 ml of a mixture solution of dye stabilizer-1 and potassium 

SZX? 0 ! :5, '. ao ^ methano ' solulion °' ,he stabi,i2eM > ~*»^^5%S 5S? 

S° f.K ° n ° f an mfrared se " silizi "9 Dye-1 and dye stab.lizer-2 (by weight ratio of 1 250 aO i%MEK 

solut,on of the sensing dye) was added and stirred for 1 hr.; then, the tempera ture was lowered tolS C andt n2 

£2? £2 T FUrther ' 1 8 " 8 ° 2% methan °' SO,u,ion ° f «*• s,a ^'^-3 JSTaK min 48 q of 
^2!^^^ B " ,,, ^ d ' SS0,Ve , d therein ' WWte be ' n9 ^ aintained at 13 ° C and ^enThe foxing 
was'rmeTruttalSr 



Desmodur N3300 (aliphatic isocyanate, available from Movey Co.) 

Antlfoggant [2-(tribromomethylsutfonyl)-pyridine] 

1 .1-bis(2-hydroxy-3.5-dimethylphenyf)-2-methylpropane 
Tetrachlorophthalic acid 

4-Methylphthalic acid 



1.10g 
155 g 
15g 
0.5 g 
0.5 g 



[0263] infrared dye in amount giving an absorbance of 0.9 at the maximum absorption of the overall light sensitive 
Preparation of Coating Solution Em-3B 

Ef2 A ^ a,in ? S °. IU,i ° n °' thS H9ht SenSitiVe ^ Em3B was P fe P ared simila rty to coating solution Em-3A exceot 
that after adding 4 mlof a 0.2% methano. solution of potassium thiocyanate and 7ml of a 0 1% meftaS soSf o 
chloroauric add. 6x10- mo./mo. Ag of sodium thiosulfate. the emulsion was chemically ripene^r aS mlJ ^ by adding 
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8X10- 4 mol/mol Ag of sodium thiosulfate (0.25% methanol solution) and a MEK solution of a compound of formula (3) 
was added, as shown in Tables 2-1 to 2-4. 

Preparation of Coating Solution Em-3C through Em-3G 

5 

[0265J Coating solutions of the light sensitive layer, Em-3C through 3G were prepared similarly to coating solution 
Em-3b, except that the chalcogen sensitizer and antifoggant of formula (3) were varied with respect to the kind and its 
amount, as shown in Table 2-3 and 2-4. 

10 Preparation of coating Solution Em-4A 

[0266] A coating solution of the light sensitive layer, Em-4A was prepared similarly to coating solution Em-3A, except 
that a comparative maximum density-enhancing agent-1 of 3x1 0* 4 mol/mol Ag (10 wt% methanol solution) was added. 

is Preparation of Coating Solutions Em«4B through Em-4G 

[0267] Coating solutions Em-4B through Em-4G were prepared similarly to coating solution Em-4B, except that the 
chalcogen sensitizer and antifoggant of formula (3) were varied with respect to the kind and Its amount, and the com- 
parative maximum density-enhancing agent was replaced by maximum density-enhancing agents of formula (2) with 
respect to its kind and amount, as shown in Table 2-2 and 2-4. 

Preparation of Coating Solution Em-5A 

[0268] To 500 g of the light sensitive emulsion- dispersing solution which was prepared similarly to foregoing light 
sensitive emulsion, except that the preparation of a mixture of an organic silver salt and silver halide was varied as 
below, 100 g of methyl ethyl ketone (hereinafter, also denoted simply as MEK) was added in a nitrogen gas stream 
and maintained at a temperature of 17° C, while stirring. After 30 min., an antifoggant of formula (3) was added, as 
shown in Table 4. Subsequently, 1 .8 ml of a mixture solution of dye stabilizer-1 and potassium acetate (by weight ratio 
of 1 :5, a 20 wt% methanol solution of the dye stabilizer-1) was added and stirred for 15 min. Next, 7 ml of a mixture 
solution of an infrared sensitizing dye, Dye-1 and dye stabilizer-2 (by weight ratio of 1 :250, a 0. 1 % M EK solution of the 
sensitizing dye) was added and stirred for 1 nr.; then, the temperature was lowered to 13° C and stirred further for 30 
min. Further. 18 ml of of a 0.2% methanol solution of dye stabilizer-3 was added. After 5 min., 48 g of polyvinyl butyral 
was added and sufficiently dissolved therein, while being maintained at 13° C and then the following additives were 
added thereto to prepare a coating solution of the light sensitive layer, Em-3A. The foregoing procedure was carried 
out in a nitrogen gas stream. 
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Desmodur N3300 (aliphatic isocyanate, available from Movey Co.) 

Antifoggant |2-(tribromomethylsulfonyl)-pyridinel 

1 ,1 •bis(2-hydroxy-3,5-dimethylphenyl)-2-methylpropane 

Tetrachlorophthalic acid 

4-Methylphthalic acid 




[0263] Infrared dye in amount giving an absorbance of 0.9 at the maximum absorption of the overall light sensitive 
layer. 

[0270] Maximum density-enhancing agent, as shown in Table 2-4 
Preparation of Organic Silver Salt/Silver Halide Mixture 

[0271] In 4720 ml water were dissolved 111 .4 g of behenic acid, 83.8 g of arachidic acid and 54.9 g of stearic acid 
at 80° C. The, after adding 540.2 ml of 1 .5M aqueous sodium hydroxide solution with stirring and further adding 6.9 
ml of concentrated nitric acid, the solution was cooled to a temperature of 55* C to obtain an aqueous organic acid 
sodium salt solution. To the solution were added the silver halide emulsion obtained above (equivalent to 0.038 mol 
silver), 450 ml water and a chalcogen sensitizer of formula (1-1) or (1-2), as shown in Table 2-1, and stirring further 
continued for 5 min., while maintained at a temperature of 55° C. Subsequently, 760 ml of 1M aqueous silver nitrate 
solution was added in 2 min. and stirring continued lurther for 20 min. , then, the reaction mixture was filtered to remove 
aqueous soluble salts. Thereafter, washing with deionized water and filtration were repeated until the filtrate reached 
a conductivity of 2 uS/cm, and after subjecting to centrifugal dehydration, the reaction product was dried with heated 
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air at 37° C until no reduction in weight was detected to obtain a powdery mixture of an organic silver salt and silver 
halide. 

Preparation of Coating Solutions Em-5B through Em-5D 

5 

[0272] Coating solutions of the light sensitive layer, Em-5B through Em-5D were prepared similarly to coating solution 
Em-SA, except that in the preparation of a mixture of an organic silver salt and silver halide, the amount of thechalcogen 
sensitizer of formula (1-1) or (1-2) was varied as shown in Table 4; and after adding 100 g MEK to 500 g of the light 
sensitive emulsion in a nitrogen gas stream while stirring and being maintained at 17° C, an antifoggant of formula (3) 
10 and a maximum density-enhancing agent of formula (2) were varied with respect of their amounts, as shown in Table2-4. 



Dye stabilizer-1 
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Dye stabilizer-2 




Dye-1 (810 rim) 
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Infrared dye 
C 4 H 9 (t) 



+S^-CH=<^CH 
C 4 H 5 (t) O 




10 



15 



20 



Maximum density-enhancing agent-1 (MDEA-1) 
O 



H 5 C 2 0 



H 5 C 2 O^^H 



[0273] Using the thus prepared coating solutions of the light sensitive layer, two, upper and lower light sensitive 
layers were coated on the support described earlier and dried to prepare photothermographic material samples No. 
25 201 to 230. The combination o! coating solutions of the upper and lower light sensitive layers are shown in Tables 2-1 
to 2-4. 
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2-34 

OHCHNHCO- 




0(CH 2 >,0 




CONHNHCHO 



43 



50 



55 
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Preparation of Surface Protective Layer Coating Solution 

[0274] In 866 g MEK were dissolved with stirring 96 g of cellulose acetate-butyrate (CAV 171-15, available from 
Eastman Chemical Co.), 4.5 g of polymethyl methacryiic acid (Paraloid A-21 , Rohm & Haas Co.). 4.5 g of vinylsulfone 
compound HD-21 , 1 .0 g of benztriazole and 1 .0 g of f luorinated surfactanr (Surflon KH 40, available from ASAHI Glass 
Co., Ltd.). Then, 30 g of the matting agent dispersion and 15 of phthalazinone were added with stirring to obtain a 
coating solution of the surface protective layer. 
[0275] HD-2 1 : 1 ,3-bis(vinylsulf onyl)-2-hydroxypropane 
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Preparation of Matting Agenl Dispersion 

[0276] In 42.5 g MEK was dissolved cellulose acetate-butyrate (CAB 171-15, available from Eastman Chemical Co.) 
and further thereto, 5 g of calcium carbonate (Super-Pflex 200. available from Special Minerals Co.) was added and 
5 dispersed using a dissolver type homogenizer at 8000 rpm for 30 min. to obtain a matting agent dispersion. 

Preparation of Backing Layer Coating Solution 

[0277] To 830 g of methyl ethyl ketone (hereinafter, also denoted as MEK), 84.2 g of cellulose acetate-butylate 
to (CAB381 -20, available from Eastman Chemical Co.) and 4.5 g of polyester resin (Vitel PE22O0B, available from Bostic 

Corp.) were added with stirring and dissolved therein. To the resulting solution was added a dye was added so that 

the absorbance at the maximum absorption was o.35 and 4.5 g fluorinated surfactant (Surflon KH40, available from 

ASAHI Glass Co. Ltd.) and 2.3 g fluorinated surfactant (Megafag F120K, available from DAINIPPON INK Co. Ltd.) 

which were dissolved in 43.2 g methanol, were added thereto and stirred until being dissolved. Then 75 g of silica 
'5 (Siloid 64X6000, available from W.R. Grace Corp.), which was dispersed in methyl ethyl ketone in a concentration of 

1 wt% using a dissolver type homogenizer, was further added thereto with stirring to obtain a coating solution for 

backing layer. 



Coaling or Lighl Sensitive Layer Side 

[0278] Using an extrusion coater, the foregoing light-sensitive layer coating solution and surface protective layer 
coating solution were simultaneously coated so that the lower light sensitive layer, the upper light sensitive layer and 
a protective layer was formed in this order from the support to obtain photothermographic material samples No. 1 
through 30, in which the silver coverage of the lower and upper light sensitive layers 0.6 and 0.5 gfm* respectively 
and the dry thickness of the protective layer was 1 .45 urn. Drying was conducted using dried air at a drying temperature 
of 75° C and a dew point of 1 0° C over a period of 5 min. 



30 



35 



40 



43 



SO 



Coating of Backing Layer 

[0279] The thus prepared coating solution for a backing layer was coated on the back side of each of samples 1 
through 5 by an extrusion coater and dried so as to have dry thickness of 3.5 um Drying was carried out at a dry-bulb 
temperature of 100° C and a wet-bulb temperature of 10° C over a period of 5 min. 

Evaluation of Photothermographic Material 

[0280] The thus prepared photothermographic materials Nos. 201 through 230 were evaluated with respect to char- 
acteristics, according to the following procedure. 

Sensitometry 

[0281] The photothermographic materials each were cut to a size of 14x1 7 inch and Imagewise exposed to 81 0 nm 
semiconductor laser, in which the angle between the exposed surface and the laser beam was 80*. the laser power 
was 75 mw, the high frequency overlapping was outputted at a longitudinally multiple mode and the exposure time 
was 1x10- 7 sec. Thermal processing was carried out by homogeneously heating using a heated drum at 126° C for 13 
sec. The thus processed photothermographic materials were subjected to densitometry using an optical densitometer 
(PD-82, available from Konlca Corp.) to prepare a characteristic curve comprised of density (D) and exposure (Log E) 
to determine the minimum density (or fog density) and sensitivity. Sensitivity was represented by a relative value of 
the reciprocal of exposure giving a density of the minimum density plus 1.0, based on the sensitivity of Sample No. 
201 being 100. The photographic characteristic value, 7 represents a slope of the characteristic curve (or gradation). 
Thus, the rvalue is represented by a relative value of a slope of a straight line connecting two points corresponding 
to a density of 0.25 and a density of 2.0, based on the y of Sample No. 201 being 1 00. 

Evaluation of Silver Tone 



w [0282] Processed samples were visually evaluated with respect to developed silver color in image areas, based 
the following criteria: . 

A: black, superior tone 
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B: brownish black 

C: yellow, unacceptable level. 

Evaluation of Storage Stability 

[0283] Photothermograpbic material samples were sealed in a fight-shielded vessel, the interior of which was main- 
tained at 25* C and 55% RH and allowed to stand at 50° C for 7 days. This aging is designated as accelerated aging. 
For comparison, the photothermographic material samples were also allowed to stand in the light-shielded vessel at 
25° C and 55% RH for 7 days, and this aging was designated as comparative aging. The thus aged samples were 
exposed and thermally processed similarly to the foregoing evaluation of sensitivity and fog, and the density of fogging 
areas was measured, based on the following equation: 

Increment of fog density =* (fog density at accelerated aging) - (fog density at comparative aging) 

[0284] The thus measured increment of fog density was designated as a measure for storage stability of the photo- 
thermographic material. The Increment was relative value, based on the increment of Sample No. 1 being 100. 
[0285] Obtained results are shown in Table 3. 



Table 3 



Sample No. 


Fog 


Sensitivity 


y 


Silver Tone 


Storage Stability 


Remark 


201 


100 


100 


3.4 


B 


100 


Comp. 


202 


119 


104 


8.0 


C 


126 


Comp. 


203 


t23 


85 


12.0 


C 


132 


Comp. 


204 


112 


87 


8.0 


C 


139 


Comp. 


205 


95 


115 


3.5 


A 


j 96 


Inv. 


206 


94 


116 


3.5 


A 


95 


Inv. 


207 


90 


120 


3.5 


A 


88 


Inv. 


208 


92 


129 


3.6 


A 


89 


Inv. 


209 


93 


126 


3.6 


A 


91 


Inv. 


210 


96 


125 


3.6 


A 


92 


Inv. 


211 


95 


121 


3.7 


A 


91 


Inv. 


212 


124 


88 


8.0 


C 


142 


Comp. 


213 


96 


120 


3.5 


A 


94 


Inv. 


214 


95 


121 


3.5 


A 


90 


Inv. 


215 


91 


125 


3.6 


A 


88 


Inv. 


216 


93 


132 


3.6 


A 


90 


Inv. 


217 


95 


129 


3.6 


A 


91 


Inv. 


218 


97 


127 


3.5 


A 


91 


Inv. 


219 


125 


91 


8.0 


C 


145 


Comp. 


220 


89 


126 


3.5 


A 


85 


Inv. 


221 


88 


127 


3.5 


A 


82 


Inv. 


222 


83 


138 


3.6 


A 


78 


Inv. 


223 


84 


140 


3.6 


A 


79 


Inv. 


224 


84 


139 


3.6 


A 


80 


Inv. 


225 


86 


133 


3.5 


A 


83 


Inv. 


226 


86 


141 


3.6 


A 


81 


Inv. 


227 


84 


140 


3.6 


A 


78 


Inv. 


228 


86 


135 


3.6 


A 


78 


Inv. 


229 


82 


140 


3.6 


A 


81 


Inv. 


230 


83 


142 


3.7 


A 


77 


Inv. 



[0266] As apparent from Table 3, the inventive samples exhibited minimized fogging, sufficiently enhanced sensitivity, 
improved silver image tone and superior gradation, and also indicating superiority as a photographic material for med- 
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ical use and photothermographic material superior in storage stability, as compared to comparative samples. It was 
also proved that the inventive samples exhibited a hue angle (h^) within the range of 1 90° to 260* (i.e., 1 90° < < 
260°). 



Claims 

1 . A silver salt photothermographic material comprising at least a light sensitive layer and at least a light insensitive 
layer, the light sensitive layer comprising organic silver salt grains, a light sensitive emulsion containing light sen- 
sitive silver halide grains and a medium, a reducing agent and a binder, wherein at least one of the light sensitive 
layer and the light insensitive layer contains a silver-saving agent and the photothermographic material which has 
been subjected to thermal development at 123° C for 13.5 sec. exhibits an average contrast of 2.0 to 6.0 within 
the density range of 0.25 to 2.0 on a characteristic curve of the photothermographic material. 

2. The photothermographic material of claim 1 , wherein the light sensitive layer contains the silver-saving agent. 

3. The photothermographic material of claim 1 or 2, wherein the silver-saving agent is a hydrazine compound repre- 
sented by formula (H), a vinyl compound represented byformula (G)oranonium compound represented by formula 
(P): 



formula (H) 

A 2 

i r 

A 0 — N-N-Bq 

wherein A 0 is an aliphatic group, an aromatic group, a heterocyclic group or -G 0 -D 0 group; B 0 is a blocking group; 
A 1 and A2 are both hydrogen atoms, or one of A 1 and A 2 is a hydrogen atom and the other is an acyl group, a 
sulfonyl group or an oxalyl group, in which G 0 is a -CO-, -COCO-, -CS-, -C(=NG 1 D 1 )-. -SO-. -S0 2 - or -PfOXGjD,)- 
group, in which G-, is a bond, or a -O-, -S- or -N(D 1 )- group, and D t is a hydrogen atom, or an aliphatic group, 
aromatic group or heterocyclic group, provided that when a plural number of D, are present, they may be the same 
with or different from each other and D 0 is an aliphatic group, an aromatic group, a heterocyclic group, an amino 
group, an alkoxy group, an aryloxy group, an alkylthio group or an arylthio group; 

formula (G) 




wherein X is an electron-withdrawing group; W is a hydrogen atom, an alkyl group, an aikenyl group, an alkynyl 
group, an aryl group, a heterocyclic group, a halogen atom, an acyl group, a thioacyl group, an oxalyl group, an 
oxyoxalyl group, a thiooxalyl group, an oxamoyl group, an oxycarbonyl group, a thiocarbonyl group, a carbamoyl 
group, a thiocarbamoyl group, a sulfonyl group, a sulfinyl group, an oxysulfiny! group, a ihiosulNnyi group, a suK 
famoyl group, an oxysulfinyl group, a thiosulfinyl group, a sulfinamoyl group, a phosphoryl group, nitro group, an 
imino group, a N-carbonylimino group, a N-sulfonylimino group, a dicyanoethylene group, an ammonium group, 
a sulfontum group, a phosphonium group, pyrylium group, or an inmonium group; R is a halogen atom, hydroxy 
or its organic or inorganic salt, an alkoxy group, an aryloxy group, a heterocyclic-oxy group, an alkenytoxy group, 
an acyloxy group, an alkoxycarbonyloxy group, an aminocarbonyloxy group, a mcrcapto group or its organic or 
inorganic salt, an alkylthio group, an arylthio group, a heterocyclic-thio group, an alkenyithio group, an acylthio 
group, an alkoxycarbonylthio group, an aminocarbonylthio group, an amino group, a cyclic amino group, an 
acylamino group, an oxycarbonylamino group, a heterocyclic group, a ureido group, or a sulfonamido group, pro- 
vided that X and W, or X and R may combine together with each other to form a ring; 
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10 



formula (?) 

v 

wherein Q Is a nitrogen atom or a phosphorus atom; R,, R 2 , R 3 and R 4 each are a hydrogen atom or a substituent, 
provided that R v R^ R3 and R 4 may combine with each other to form a ring; and X* is an anion. 

4. The photothenmographic material of claim 1 , 2 or 3, wherein the silver-saving agent is contained in an amount of 
15 1 0- 5 to 1 mol per mol of the organic silver salt. 

5. The photothermographic material of daim 1 , 2, 3 ar 4, wherein the total coating weight of silver is 0.7 to 1.2 p/m 2 . 

6. The photothermographic material of claim 1 or 2 to 5, wherein the light sensitive layer comprises at leastlwo layers. 

7. The photothermographic material of claim 6, wherein said at least two layers are provided on one side of a support. 



20 



25 



8. The photothermographic material of claim 6, wherein one of said at least two layers is provided on one side of a 
support and the other layer is provided on the other side of the support. 

9. The photothermographic material of any of claims 1 to 8, wherein the light sensitive silver halide grains have been 
chemically sensitized with a chalcogen sensitizer. 

10. The photothermographic material of claim 9, wherein the chalcogen sensitizer is at least one selected from com- 
30 pounds represented by the following formula (1 -1 ) or (1 -2): 

formula (1-1) 

2 v 

Z 2 — Chalcogen 



35 



40 



45 



wherein Z 1# Z 2 and Z 3 each represent an aliphatic group, an aromatic group, a heterocyclic group, -ORy, -NR 8 
(Rj,), -SR 10 , -SeR 11t a halogen atom or a hydrogen atom, in which R 7 , R 10 and R t1 each represent an aliphatic 
group, an aromatic group, a heterocyclic group or a cation and R 0 and Rg each represent an aliphatic group, an 
aromatic group, a heterocyclic group or a hydrogen atom, provided that Z, and Z 2 , Z2 and Z 3 , or Z 3 and Z 1 may 
combine with each other to form a ring; "Chalcogen* represents a sulfur atom, selenium atom or a tellurium atom; 
and P is a phosphorus atom; 



50 formula (1-2) 

Z4— C sChalcogen 

.*> 

55 

wherein Z 4 and Z s each represent an alkyl group, an alkenyl group, an aralkyl group, an aryl group, a heterocyclic 
group, -NR^R*), -OR 3 or-SR 4 , in which R 1 and Ffe each represent a hydrogen atom, an acyl group, an alkyl group, 
an aralkyl group, aryl group or a heterocyclic group, and R 3 and R 4 each represent an alkyl group, an aralkyl group. 
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an aryl group or a heterocyclic group, provided that 2 4 and 2 5 may combine with each other to form a ring; and 
"Chalcogen" represents a sulfur atom, selenium atom or a tellurium atom. 

11. The photothermographic material of claim 10, wherein the light sensitive layer contains a compound represented 
by the following formula (3): 



formula (3) 



i0 R r (S)m-(S0 2 )n-R 2 

wherein R 1 and R 2 each represent an aliphatic group, aromatic group, a heterocyclic group, -S0 2 -R 3 , in which R 3 
is the same as defined in R 2 . or an atomic group capable of forming a ring by the combination with each other; m 
is an integer of 1 to 6; and n is 0 or 1 . 

15 

12. The photothermographic material of any of claims 1 to 11 , wherein at least one of the light sensitive layer and the 
light insensitive layer contains at least two compounds capable of generating, upon exposure to ultraviolet or visible 
radiation, a labile species capable of oxidizing silver or a labile species capable of deactivating a reducing agent 
to inhibit reduction of an organic silver sail to silver by the reducing agent. 

20 

13. The photothermographic material of claim 12, wherein said two compound each are represented by the following 
formulas [1] to [4] : 

*5 formula [1] 



30 




wherein R 1 , R 2 and R3 each are a hydrogen atom, an alky! group, an alkenyl group, an alkoxy group, an aryl group, 
hydroxy group, a halogen atom, an aryloxyl group, an arytthro group, a heterocyclic group, an acyl group, a sulfonyl 
35 group, an acylamino group, sulfonylamino group, an acyloxy group, carboxy group, cyano group, a sulfo group, 

or an amino group; 



40 formula [2] 

R 2 



43 



50 



R 



wherein O is a group of atoms necessary to complete a 5-, 6-, or 7-membered ring, and the atoms being selected 
from a carbon atom, nitrogen atom, oxygen atom and sulfur atom; R 1 , R* and R* each are a hydrogen atom, an 
alkyl group, an alkenyl group, an alkoxyl group, an aryl group, hydroxy, a halogen atom, an aryloxyl, an alkylthio 
group, an arytthio group, an acyl group, a sulfonyl group, an acylamino group, sulfonylamino group, an acyloxy 
group, a carboxy group, a cyano group, a sulfo group, or an amino group, provided that R 1 , R* and R3 may be 
bonded with each other to form a ring; R* is a carboxylate group or O; W is 0 or 1 , provided that when R 3 is a 
sulfo group or a carboxy group, W is 0 and R 4 is 0-; X* Is an anionic counter ion; 
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formula [3] 



R 3 

R z 



R' ' 

wherein R 1 , R 2 , R 3 . R 4 , X* and W are each the same as defined in formula [2J; Y represents -CH= or -N=; 



formula [4] 



Q-Y-C-X 2 
X 3 



wherein O is an aryl group or a heterocyclic group; X 1t X 2 and X 3 are each a hydrogen atom, a halogen atom, a 
haloalkyl group, an acyl group, an alkoxycarbonyi group, an arytoxycarbonyl group, a sulfonyl group, an aryl group 
or a heterocyclic group, provided that at least of them a halogen atom; and Y represents -C(«0)-, -SO- or -S0 2 -. 

14. The photothermographic material of any of claims 1 to 13, wherein the photothermographic material which has 
been subjected to thermal development exhibits a hue angle (h^) within the range of 190° < h^ < 260°. 

30 15. The photothermographic material of any of claims 1 to 14, wherein when the photothermographic material which 
has been subjected to thermal development is placed on a viewing box provided with a white fluorescent lamp, a 
correlated color temperature of light transmitted through the photothermographic material is 5000 to 6000° K. 

35 



40 



45 



50 



55 
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FIG. 1 




FIG. 2 
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